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HHOACHUTEJIbHASA 3AIINCKA

[TporpammMa o XMMHK Ha YPOBHE OCHOBHOT'O 00IIET0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C Y4ETOM KOHIEMIUU MPENoIaBaHus Y4eOHOTO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEeMYI0 IOCIEI0BaTEIbHOCTh
M3YYEHUS XUMHUU C Y4ETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOorpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs, a TAaK)Ke TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 711 (POpMHPOBAHUS MUPOBO33pEHUS 00yUaIOIIEerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U SKOIOTUIECKON 0€30MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yyenue xumuu:

CHOCOOCTBYET peaau3alii BO3MOXHOCTEM M camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHUS U TBOPUYECKUX CIOCOOHOCTEN oOyuarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJblBA€T OCHOBBI I[E€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K TPHUPOJAE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ] B DJKOJIOTHYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKN XMMHUHU Ha ONPE/IeIEHHOM dTarie e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIKUMHUCs CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHUH.

CrtpykTypa coaep:kaHMsl MPOrpaMMbl MO XUMHH c(POpMHpOBaHA HA OCHOBE CHUCTEMHOIO
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHHW30BaHbl MO MPUHLHUITY NOCIEIOBATEIBHOIO Pa3BUTHs 3HAHMM HA OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IPEACTABJIEHUN 00 AJIEKTPOJUTHUECKON AUCCOLMAIIMM BELLIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHAS (YHKIUM OOBSICHEHUS W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHUS U BO3MOKHOCTEU
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HayYHOMY 3HAHUIO U METOJIaM MO3HaHus B Hayke. M3yueHue xumuun
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3y4eHHr XUMUHU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TNPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMJI OE3011aCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CamMo00pa30oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAyYHbIM  METOJaM  I1O3HaHUf,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISI PA3TUYHBIX BUOB JICITEIBHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHUA OOBSICHITh M OLIGHWBATH SIBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTIBIT, TIONYYCHHBIC TMPH HW3YYCHUW XHUMHUHU, NPUMEHATh WX TPH pelieHuu mpoliemM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHUSI CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOTHON
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YuCIIO YacoB, OTBEACHHBIX IS M3ydCHUS XUMHUHU Ha YPOBHE OCHOBHOT'O OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KVIACC
IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTeMEe HayK. Temna u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUH. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHus: CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE OHiieMEHThl. CHUMBOJIBI XMMHYECKUX JIIEMEHTOB.
[IpocThie u clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJISIpHAs
Macca. MaccoBasi J10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonunuectBo BemiectBa. Monb. MomnspHas macca. B3anMocCBs3b KOJIWYECTBa, MAcChl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHM.

duznyeckue M XMMHUYECKUE SIBJICHMS. XHUMHUYECKas peakuuss U e€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOW, MpaBWIaMUd PabOTHI B J1a0OpaTOpuu W MpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUs BOJbl) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t01eHue
U ONUCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakiuil (pasjoxkeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE >kene3a c¢ pactBopoM coiu menu (), usydenme crocoOoB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHE
pE3yJbTaTOB IPOBEJIEHUS OIBITA, WUIHOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 32JIeMEHT M NMPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nuecKkue 1 XMMHUECKUE CBOMCTBA (peakIMi TOPEHuUs).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MONydeHHs KHUCIOpoJa B JlabopaTopuu U
poMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUS
KHCIIOpO/a.

TennoBoil 3¢ (et XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTtBo. Haxokaenue Bomopoia B IMPUPOIE,
¢u3nueckre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0BI oydeHus. KucioTsl u com.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pacTBope. XUMHYeCKUe cBoWcTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopor BoOJbl B MpUpPOJE. 3arps3HEHUE MPUPOAHBIX BOJA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKcHJI0B. DU3nNUeCKre U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHne okcuos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucioT. Ousndeckue U XUMHUECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOHMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEJOBaHNE OOpPa3I[0B HEOPTaHMUECKUX BEIIECTB PA3THUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HEUTpalIu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMHUYECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckass cucremMa xuMuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, peaKLuy Pa3JI0KEHNs], COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
Yyepe3 HCIIOJIIb30BAaHME KaK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC
BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, MO YYAaCTHIO KaTalu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
kartanu3e. lloHsatne o XumHueckoM paBHOBecuU. @DakTOphl, BIHUAIOLIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPABHEHMM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIB30BAaHUEM METO/1a SJIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. YCIIOBHS NMPOTEKaHUs peaKIUil HMOHHOTO OOMEHa, MOJHBIC U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoOB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLiecca AUCCOLUALUU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WIIIOCTPUPYIOMIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapaktepucTuka TajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJIEHiCTBHE ¢ MeTallaMH, HeMeTallJIaMH,
mienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelficTBue XJIopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaskHelre Xia0pHuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (U3NYeCKue CBOWCTBA IPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3NYECKHEe U XUMHUYECKHE CBOMCTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynb¢aT-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpocTpaHeHHE B Mpupojae, (U3NYecKue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyueHHE,
¢usmyeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoopeHnii. XMMUYECKOE 3arpsi3HEHHE OKPY)KAIOIIEH Cpelbl COCIUHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cBorictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydyeHue. lMcmonb3oBanue ¢ochaToB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyrosopor yriepoaa B mpupose.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TII00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIH 3P QeKT. YronpHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KAaK O COECIUMHEHUSX yIriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [[OHATHE 0 OMOIOTMYEeCKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
CoenuaeHns kpemMHuss B mpupone. OOmme mnpencrasicHuss o0 okcune kpemaus (V) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolue (pU3N4YecKue U XMMHUYECKHE CBOMCTBA TaJOI€HOB M MX COEAMHEHHUH (BO3MOKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, H3yY€HHE XUMHUUECKUX CBOICTB pa30aBIeHHON cepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBHIX U GOCHOPHBIX YA0OpEHMIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MeIbI0 (BO3MOYXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
aKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOupaHue, pacrio3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajiibl M UX COeIHMHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaIOB. Meramnuyeckass CBsi3b M METaUIMYecKas KpUCTAJUITMYecKast
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIILICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HAaTpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[IlenoyHo3emMenbHBICE METAUIBl MarHul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kaiblud. BaxkHelmue coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUe B mpupozae. Ousnyeckne u XUMHUUECKHE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
xene3a. Okeuapl, ruapokcuabl U coiu skenesza (1) u sxenmesa (I1l), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCUJIA KaJIbIUs U HATPHUS C BOJOU (BO3MOKHO HCITOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajlbllus, aIFOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THIPOKCH/IA [IMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMHus M OKpyKaouias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomip MpH XUMHUYECKHX OXOTax H
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIIO, CIUTABBI METAJIIIOB, MIOJTUMEPHBIC MAaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISIFOIIMXCSI CHCTEMHBIMU ISl OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT' O IIUKIIA.



OO1Me ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAy4HbIA (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIH[I, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEmETKA, CIUIAaBbl, (U3UYECKHE BEIMYUHEI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtugpochepa, MHUHEpPAIbl, TOPHBICE TMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOrO 0OIIero o0pa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMA W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPAaBUIAMHU U HOpPMaMM NOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMAIM3ALUN O0yUarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLUel 0 MepefoBbIX JOCTUXKEHHUAX U OTKPBITHAX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTAaBICHNUA O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTH B OOIIIECTBEHHO  TOJIE3HOM,
y4eOHO-HUCCIIEeIOBATENIbCKOM, TBOPUECKOW W JPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JIEATEIBHOCTH MPYU BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBAPHUIICH C IO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SX UYEIOBEKA C MPHUPOJHON Cpenoil, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB UM SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALIMOHHON M YUTATENbCKOM KYJIBTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHON pabOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPAaTypOM, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHONW M HCCIIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 3/I0POBbI 00pa3 JKU3HU, OCO3HAHME IOCIEACTBUN W HENpUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUsI alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TMPU OOpAIIeHHH C XWMHUYECKHMMH BEIIeCTBAaMH B OBITYy M pealbHON
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTHUYECKOMY M3yUEHUIO Mpodeccil U TpyAa pa3InyHOro poja, yBaXeHHE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B PO EeCCHOHAIBHON CPeIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHUS TPaBUII OE30MMaCHOTO MOBEACHHS NIPU paboTe ¢ BEIICCTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIEM H IyTeH MX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BbIACIAIOT 3HAYUMBIC JIA q)OpMHpOBaHI/Iﬂ
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OpPMUPOBATH MPEACTABIECHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATHUSIMHU), UCTIOIH30BaTh MOHATHUS U1 OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHABJIMBATb MPUYWMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTHUECKUE PACCYXKICHUS (MHIYKTHUBHBIC, 1€ TyKTUBHBIC,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}IMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XuMu4deckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TMpU pPEIIeHuHd Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 00BEKTOB — XMUMHYECKUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCMOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KaueCTBE MHCTPYMEHTa IMO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0OM MpoIlecca, CAaMOCTOSTEIbHO MPOTHO3UPOBATH €ro
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIONYJISIpHAs! TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSTh Pa3IUYHbIE METO/IbI U 3alIPOCHI IPU MOUCKE U 0TOOpe MHPOpMAIH U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIpPEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBbHYIO (OpMy MpencTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATH B Ipollecce Y4eOHON U HCCIeI0BATEIbCKOM
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIe MPUPOAHON CPEIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yYMEHUs 3agaBaTh BOINpPOCH (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYE€HHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeJaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOIO
JKCIepUMeHTa (Ja00opaTOPHOTO ONbITa, J1a0OpPaTOpHOW PabOTHI MO HCCIETOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JACHCTBUM, ONpe/ieieHe KPUTEPHUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPENEIATh LENN AEATEIBHOCTH, INIAHUPOBATh, OCYILECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBAaTh IPENJIOKEHHBIM alrOpUTM AEWCTBUH NIpU
BBIMOJIHEHUH 331aHUN ¢ y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON 11enu,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIIOBUU 3a/laHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,

YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



oOyJalomUMKCS HaydHble 3HAHMS, YMEHMS M CHOcoObl AeWcTBUM, crneuuduyeckue At
OpeaMETHOW 00sacTH «XUMUS», BUIBl JIEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydeHus B 8 kJjacce NpeaMETHBIE pe3yibTaThl HA 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHas M MOJIEKYyJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUILIATEIEHOCTh, CTENICHb OKUCIICHUS, XUMUYECKast peakiius, Kiaccuduxanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl U HEIOJIIpHAsi KOBAJIECHTHAsl CBs3b, MOHHAsl CBsSI3b, MOH, KAaTMOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUISI COCTaBi€HMUsI (POpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSAX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XHUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsSI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsia sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHbBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMSI XUMUYECKUX MTPEBPALIEHUI B PA3JIUYHbIX YCIOBUSX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



MPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIBLHON JEATEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HAHWS  —  HAONMIOJAeHWEe,  M3MEpCHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOJYy4YECHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIEeCTB (BOAOPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, peHodTalienH, METUIIOPAHK U APYyrue).

K konny oOyueHus B 9 kiacce NpeIMETHBIE pe3ylbTaTbl HA OA30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, [IPOCTOE BEILLIECTBO, CJI0KHOE BEILIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HERJIEKTPOJIUTHL, DJIEKTPOJUTHYECKAs JUCCOLMAlUs, pEeakUWd HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBaJIeHTHasi, HOHHAs, MeETaJNIM4ecKas), KpUCTAJUIMYecKas peléTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpelelbHO JIOIyCcTHUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U MPUMEHSTH 3TH
MIOHSITHS IIPH ONIMCAaHUM BELLIECTB U X IIPEBPALICHUI;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HHUS (OpMyn BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCIMHEHHWH 1o ¢dopMmyram, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoAarpynna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie W OOJBIINE TIEPUOJBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuue, C
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHMS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O00IIME 3aKOHOMEPHOCTM B HW3MEHEHHH CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUH B IPEJENax MaJbIX IEPUOJIOB U IJIABHBIX MNOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XUMHUECKUE JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMHUUECKUE
peakuuu (10 YUCIYy M COCTAaBy Y4YacTBYIOIIMX B PEAKLUU BELIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEaKLUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX CYIIECTBOBAHME T'E€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
IPOTEKaHUsI XMMUUECKUX MPEBPAILEHUI B Pa3JINYHBIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coOuoaTh MpaBWJa TOJIb30BAaHUS XUMHYECKOW TOCYIOM W J1abOpaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO J1JA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KaYECTBEHHBIN COCTAB Pa3JIMYHBIX BEILECTB!
pacro3HaBaTh OMBITHBIM IyTEM XJIOpHI-, OpoMHI-, MOOUA-, KapOoHat-, Qocdar-,
CHWJIMKAT-, cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbBI AMMOHHS M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlMU MBICIUTEIBbHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHUEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TemaTnyeckoe NJIAHUPOBAHUE

8 KUIIACC
KoaunuecTBo yacoB ekt
Ip POHHBI
aK e
1]
M Hanwenosamne Kour | Tn CpencTBa peaansanuu (mepo
P yec | OCHOBHOE mporpamMmHoe OCHOBHbBIE BHBI BEIE)
23/1€J10B H TeM P BOCIIUTATEILHOIO
o P B coJepKanue JAEATeIbHOCTH YYAIUXCS 06pa3zo
NporpaMMsi Cero Hele KH NMOTEHINAJIA YPOKA p
n pabdor e BaTeJIb
bl pa HbIE
oot pecypc
bl bl
Pa3nea 1. IleppoHayanbHble XUMHYECKHE NOHATHS
ITpeamer xumun. Posb PacKphIBaTh CMBICIT TloOysnenue 0byaromuxcs
XMMHH B )KU3HHU YeJIOBEKA. M3y4aeMbIX TTOHATHIA. cobtonath Ha ypoke
X P OOIIENPHHSATHIE HOPMBI
UMHS B CUCTEME HAYK. ACKPBIBATH POIIb XUMHH B | | oo oansra oBimeni co —
XuMHUsA — BaxkHasi Tena u BemecTna. NpUPOAC U KU3HU CTapIINMK M CBEPCTHUKAMH,
00J1aCTh dusnyecKue CBOWCTBA YeJI0BEKa, €€ CBA3b C NPYHIMNB yYeOHON MCIMILIMHEL | L OK&
eCTEeCTRO3HANMS U BEIIECTB. Arperarnoe JAPYTUMH HayKaMH. ¥ CaMOOPTaHN3ALIMH; HOK
11 NPaKTHYeCKOil 5 2 COCTOSIHUE BEIECTB. Pa3nuyaTh 4nCTHIE https://m
BKJIFOUCHHE B YPOK UT'POBBIX edSOO r
HeSITeILHOCTH [MousTre 0 MeTOAAX BEILECTBA ¥ CMECH; HPOLLEAYP € UEBIO NOMIEPHRAHNS  1mer o
yeJIoBEeKA ITO3HAaHUs B XUMHH. OHOPOJHBIE U MOTHBALUK 00Yy4JaIOMIUXCS K 3—7C
YucTele BEemeCcTBA U CMECH. HEOJIHOPOJHBIE CMECH. TOJTYHEHHUIO 3HAHMUH,
HaJIAXKUBAHUIO ITO3UTUBHBIX
CrocoOslI pasjieneHus Pasnuuark Gpunyeckue u .
o MEXKJIIMYHOCTHBIX OTHOILICHUU B
CMECCH. XUMHUYCCKUC SIBICHUS. KIacee.
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Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
3HaAKOMCTBO C
XUMHUYECKOH MOCYI01, ¢
npaBWJIaMu paboThI B
nabopaTopUu U IpUeMaMu
oOpareHus ¢
J1a00paTOPHBIM
000pyI0BaHUEM.
du3nvecKue CBOMCTBA
00pa3110B HEOPraHUYECKUX
BEILIECTB — METAJUIOB U
HEMETaJUIOB.

Crioco0sl pa3aeneHust
cMmeceilt (uabTpoBaHue,
BhIMIApUBaHUE,
JTUCTHILISIINS,
xpomaTorpadus).
Jlabopamopnvie onvimul:
N3yuyenue n

OTHUCaHue

(bU3MYECKUX CBOWCTB
00pasioB
HEOPTaHHYECKUX
BEILECTB.

N3yuenue cnocoboB
pasneneHust cMecei (¢
MOMOIIBI0 MAaTHUTA).

CrnenoBatp aJiropuTMam
WCIIOJIb30BAHUS
9KCIIEPUMEHTAIBHBIX
METOJIOB — HAOJI0IeHUS 1
JKCIIEPUMEHTA.
Ha6umronate u onuckiBaTh
00BEKTHI MPH NMPOBEICHUU
JIEMOHCTpALIMH U
71a00pPaTOPHBIX OIBITOB MO
M3YYEHUIO (PH3UYECKUX
CBOICTB BEIIIECTB,
CrIoco00B pa3eieHus
cMecel BEIEeCTB.
[IpoBoauTH XUMUYECKUIT
JKCIIEPUMEHT IIPH
pasaeneHuu cmecei (Ha
MpUMepPe OYUCTKU
MIOBapeHHOI coM) B X0
MpPaKTUIEeCKON paboThl No
2. CaenoBarhb npaBuiiam
MIOJIb30BAHUSI XUMUYECKON
MOoCyA01 U J1abopaTOPHBIM
o0opyI0BaHNEM, a TAKXKe
MpaBmiIaM oOpareHus ¢
XUMHYECKUMH BEIIECTBAMU
B COOTBETCTBHUH C
WHCTPYKLUEH TpHU
BBITIOJTHCHUH
MIPaKTUYECKOU

pabotsr Ne 1.

[oOy>xneHne 0Oydarommxcs
co0JIIo/1aTh Ha ypoKe
OOLICTIPUHSATHIC HOPMBI
MOBE/ICHUSI, MPaBHJIa OOLICHHS CO
CTapIIUMHU U CBEPCTHHKAMH,
TPUHIHIB Y4eOHOW TUCIUILTHHBI
U CaMOOPTaHU3aLUH.

[MpuBieueHre BHUMAHHSI
00y4aromuXxcsl K HIEHHOCTHOMY
aCIIEKTY M3y4aeMbIX Ha YpOKax
SIBJICHUH, OpraHU3alMs UX PaOOTHI
¢ MoJTy4aeMoii Ha ypoke
COLMANTbHO 3HAYHMOI
nH(pOpMaLUeH; YCTAaHOBJICHHE
JOBEPHUTEIIbHBIX OTHOIICHHUI
MEXAY YYUTENIEM H €T
Y4eHUKaMH, CIOCOOCTBYIOIINX
MO3UTHBHOMY BOCHPUSITHIO
yualMucs TpeOboBaHuit U Mpocsd
YUUTENs, PUBJICYCHUIO UX
BHHMaHU K 00CYyXIaeMOi Ha
ypoke HHQOPMALUH, AKTHBHU3ALUH
UX MMO3HABATEIbHOM
JeATEeIbHOCTH; UCIIOTB30BaHHE
BOCIIMTATEIBHBIX BO3MOXKHOCTEH
coJliepKaHus y4eOHOro mpeaMera
yepe3 moadop COOTBETCTBYIOIIMX
npoOJIEMHBIX CUTYaLuit 1St
00CYXICHUSI B KJIacce; CO3/IaHue
CUTyaIysl ycrexa Juisi BcexX
oOyyaromuxcs Kak 3¢ GEeKTHBHOTO
CpeACTBa BOCIUTaHUS
TIOJIO’KUTEIBHOTO OTHOLICHUS K
YUYCHHUIO.




1.2

BenrecrBa n
XHMHYECKHe
peakuun

15

Ilpaxmuueckue pabomul.

No 1. [IpaBuna paGoTsI B
naboparopuu U MPUEMBI
oOpareHus ¢ 1abopaToOpHBIM
o0opyoBaHuEM.

Ne 2. Pa3nenenue cmecen

(Ha mpUMepe OYUCTKHU
IIOBapEHHOM coJIn)

ATOMBI 1 MOJICKYJIBI.
XUMUYECKUE ITIEMEHTHI.
CUMBOJIBI XUMHUYECKUX
anemeHToB. [IpocTeie n
CJIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE
YYEHHE.

Xumnueckas hopmyia.
BaneHtHoCTh aTOMOB
XUMHUYECKUX HJIEMEHTOB.
3aK0H TOCTOSIHCTBA COCTaBa
BEILECTB.
OTtHocuTeIbHAsE aTOMHAs
Macca.

OtHocuTenbHas
MOJICKYJISIpHAs Macca.
MaccoBas gois
XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHUH.
KonuuecTBo BemiecTna.

BeicTpauBarth pa3BEpHYTHIE
MIICBMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
nHpopMaIuo 13 yueOHUKa
U CIIPaBOYHBIX MATEPHAJIOB,
IPaMOTHO UCIOJIb30BaTh
W3y4YEHHBIN TOHATUINHBINA
anmnapar Kypca XUMHH

OnpenensTs NpU3HAKU
XUMHUYECKHUX PeaKIuii,
YCIIOBHS UX MPOTEKAHHUS.
OOBSCHATH CYILIHOCTD
(U3NIECKUX U XUMUYECKUX
SIBIICHUH C TOUKH 3pEHUs
aTOMHO-MOJIEKYJISIPHOTO
YUCHHSL.
Knaccugpunuposars
XUMHUYECKHE peaKuu (1o
YHCITy ¥ COCTaBY
pearupyoomux u
00pa3yromuXxcs BEIIECTB).
CoctaBisith HopMyJIbl
OMHApHBIX BEIIECTB 110
BaJICHTHOCTH U
OTIpeIeNIATh BAJIEHTHOCTb
1o opmysam BeIECTB.
PaccrasisaTs
KOX(QPHUIHUEHTH! B

[MpuBneueHne BHUMaHUS
00y4alomuXcsl K HIEHHOCTHOMY
ACIIeKTy U3yJacMBIX Ha YpOKax
SIBJICHUH, OpraHU3alMs UX PabOTHI
¢ MOJTy4aeMoii Ha ypoke
COLMATbHO 3HAYHMOI
nHpOpManuei;

UCIIOBE30BAaHHE BOCIUTATEIBHBIX
BO3MOXHOCTEHN COAepKAHUS
y4eOHOro npeaMeTa yepe3 moaodop
COOTBETCTBYIOIINX 3a1a4 s
pelieHus;

UCIIOJIb30BaHHE BOCIIMTATENBHBIX
BO3MOXHOCTEH! COIepIKaHus
y4e0HOTO0 mpenMeTa depe3 moadop
COOTBETCTBYIOIIUX MPOOIEMHBIX
CUTYalUi 11 00CyKICHUS B
KJacce;

NPUMEHEHHE Ha YPOKe
MHTEJJICKTYaIbHBIX U,
CTUMYITHPYIOLIHX
MO3HABATENbHYI0 MOTHBALIHIO
MUI/ILIAX [IKOJIbHUKOB.

Bbubnno
TeKa
1HOK
https://m
.edsoo.r
u/7t418
37c
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Mons. Monsipnasa macca.
B3anMocBs3b KOIU4eCTRBa,
MacChl ¥ YHCJIa CTPYKTYPHBIX
eMHUII BelecTBa. Pacuérnl
o popmyraamMm XUMHUIECKUX
COCJIMHEHU.

DU3UYECKUE U XUMUUECKUE
SIBJICHUS.

XuMHU4ecKas peakuus U eé
MIPU3HAKHU.

3aK0H COXpaHEHHUsT MacChl
BEIIECTB.

XUMUYECKUE ypaBHEHUSI.
Knaccudukamms
XUMUYECKUX PEaKIIui
(coenuHeHus, pa3aoKeHUs,
3aMeIleHHs, OOMEHa).
Xumuueckuii
IKCHEepUMeHm:
Jlemoncmpayuu:
du3nUecKUe CBOMCTBA
00pa3110B HEOPraHNYECKUX
BEIIIECTB — METAJIJIOB U
HEMETaJJIOB.

OO0pa31ibl BelecTB
KOJINYE€CTBOM | MOJIb.
DU3NIECKUE IBICHUS
(TutaBIIeHHE BOCKA, TasTHUE
JBJa, pacTUpaHUe caxapa B
CTyTIKE, KUTICHUE 1

YpaBHEHHUSAX

XUMHYECKHUX

peakmuii. Habmonath

U ONHCHIBATh

00BEKTHI TIPH

MIPOBEICHUU
JIEMOHCTpALIMHI U
71a00paTOPHBIX

OTIBITOB.

[IpoBOaUTH BHIYUCIICHUS
o gpopmynam

XUMHYECKHUX COCTUHEHHIMA
U ypaBHEHUSIM
XUMHYECKHUX PEAKIUH.
[IpuMeHsTh ecTeCTBEHHO-
Hay4YHbIE METO/Ibl TO3HAHUS
(B TOM uncie HaOMOACHHE,
MOJIETUPOBAHUE,
9KCIIEPUMEHT U OCHOBHBIE
OTlepalLlii MBICIIUTEIIbHON
JeSATEeTLHOCTH (CpaBHEHHE,
KJ1acCupUKaLys)
BeicTpauBarth pa3BEpHYThIE
MIUCHbMEHHBIE U YCTHbIE
OTBETHI C OIIOPOM Ha
uH(pOpMaIHIO U3 yueOHUKA
Y CIPaBOYHBIX MAaTE€PHAJIOB,
IPaMOTHO UCHOJIb30BaTh
W3y4YEHHBIN TOHATUIHBINA
anmnapar Kypca XUMHH




KOHJICHCAIIUS BOJIBI).
XUMUYECKUE ABICHUSA
(ropenue cBeuw,
MPOKaJIMBaHUE MEIHOM
IIPOBOJIOKH,
B3aMMO/JICUCTBUE COJIbI
WJIM MeNa C COJITHOU
KHCIJIOTOM ).

Habmonenue npusHakoB
MIPOTEKAHUS XUMHYECKUX
peakuuii (paznoxeHue
caxapa, B3aUMO/ICHCTBUE
CEpPHOM KHUCIOTHI C
XJIOPUAOM Oapus,
MIOJIy4Y€HHUE U Pa3I0KEHUE
ruapokcuaa meau (1) npu
HarpeBaHuw,
B3aUMOJICHICTBUE XKelle3a C
pactBopom coiu meau (11).
OnbIThI, HIUTIOCTPUPYIOLIHE
3aKOH COXPaHEHUsI MACChI.
Jlabopamopnvie

onvimul: Co3nanue
MOJIETIEN MOJIEKYIT
(ImapocTep>KHEBBIX).
Onucanue GpU3nIecKux
CBOMCTB 00pa3ioB
HEOPTaHUYECKUX

BCIIECTB — MCTAJIJIOB U




HEMETAJJIOB.

Ha6monenue dpusmndeckux
(TIaBIEeHUE BOCKA, TastHUE
JIbJIa) ¥ XUMHYECKHUX
(ropeHue cBevH,
MPOKaTMBAHUE METHOM
IIPOBOJIOKH) SIBJICHUM.
HaoOmoaenue u

OTHMCaHue PU3HAKOB
MPOTEKAHUS

XUMHYECKUX PEAKIUN
Pa3HBIX THIIOB.
Buviuucnenus:
OTHOCHUTEIIBHOU
MOJIEKYJISIPHOM Macchl
BEILIECTB, MOJISIPHOW MaccChl,
MAacCHI BEIIECTB, MaCCHI U
KOJIMYECTBA BEIECTBA;
MacCOBOM 10U
XHMUYECKOI0 3JIEMEHTA I10
dhopmysne coenMHEHUS; TIO
YPaBHCHHUSIM XUMHUYECKHIX
peaKIuii: KOJIM4eCcTBa, MacChl
BEILIECTBA [0 U3BECTHOMY
KOJIMYECTBY, Macce
pEeareHToB WM MPOIYKTOB
peakuuu

Hroro no pasneny 20 1

Paspnen 2. BaxkHeilune npeacTaBuTe/ M HCOPraHMYECKUX BeleCTB




2.1

Bo3ayx.
Kucaopona.
IMousitue 06
OKCHIAX

Boznyx — cMech ra3oB.
CocraB Bo3ayxa. Kucnopon
— 3JIEMEHT U MPOCTOE
BenlecTBo. Haxoxnenue
KHCIIOpOJia B IIPUPOJIE,
du3nveckre 1 XUMHYECKHIE
CBOICTBa (peakuuu
ropenusi). OKCHUJIBI.
[TpumeneHue KkucIopoa.
CrniocoObI noy4eHus
KHCIIOpO/ia B JIa0OpaTOpuu
Y TIPOMBILIUIEHHOCTH.
Kpyrosopor kucinopona B
npupoae. O30H —
IIIOTPOIHASE MOIU (UKL
kuciopoaa. TeruoBon

b PexT XuMuIecKoit
peaKkuu, TePMOXUMUYECKHE
YpaBHEHHUSI, IK30- U
OHAOTEPMHUUYECKNE PEAKIIUH.
TomnmBo: yronb U MeTaH.
3arpsi3HeHue BO3/1yXa,
yCUJIEHUE TApHUKOBOTO

s dexra, pazpyrieHue
030HOBOTO CJIOSI.
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
KauectBenHoe onpenenenue
COJIepKaHUs KUCIOPO/a B

Hcnons3oBarts
XUMHUYECKYIO CUMBOJIHKY
U1 cocTaBlIeHUs (popmyit
BEIIIECTB, MOJICKYJISIPHBIX
YPaBHEHUH XUMUYECKUX
peakui ¢ yyacTueM
KHCJIOPOJIA.
XapakTepu3oBaTh
(omuceIBaTh) COCTaB
BO3/yXa, (pusnueckue u
XUMHUYECKHE CBOMCTBA
KHCIIOPO/Ia, CIIOCOOBI €T0
MOJTy4YEeHHUs], IPUMEHEHUE
Y 3HAYEHUE B NPUPOIC U
KHU3HH YeJIOBeKa.
CpaBHUBaTh peakluu
TOPEHUS ¥ MEJIEHHOTO
OKHCIICHHMS.
OOBSCHSTH CYIIHOCTD
9KOJIOTHYECKUX MPOOIIeM,
CBSI3aHHBIX C 3arpsi3HEHHEM
BO3/IyXa.
CrnenoBath mpaBuiiaM
6e30macHoil paboThI B
nabopaTtopuu mpu
UCTOJIb30BAHUHU
XUMHUYECKOH MOCYABI U
000opyI0BaHUs, a TAKXKe
npaBuIaM oOpaleHus ¢
TOPIOYMMHU BEIIECTBAMH.

[TpuBneueHne BHUMaHUS
00y4aromuxcst K HEHHOCTHOMY
ACTIEKTY M3y4aeMbIX Ha YPOKax
SIBIICHUH, OpPTraHU3aInsI HX PabOTHI
C IIOJTy4yaeMOW Ha ypoKe
COLIMAJIbHO 3HAYUMOM
nHpOpManuei;

HCTIONIb30BAHHUE BOCIIUTATENBHBIX
BO3MOKHOCTEH COJepKaHUA
y4eOHOro mpeaMeTa yepes noaoop
COOTBETCTBYIOIIUX 33434 JUIs
pelieHus;

HCIIOJIB30BAHUEC BOCIIUTATCIIbHBIX
BO3MOYHOCTEH COAepKaHU
y4e0HOTro mpenMeTa depe3 mogdop
COOTBETCTBYIOIINX MPOOJICMHBIX
CUTYaIUi A71s1 00CYKICHNUS B
KJacce;

IIPUMEHEHHE HA YPOKE
HAHTEIIEKTYaIbHBIX UID,
CTUMYJIUPYIOIINX
TO3HAaBATCIbHYIO MOTUBAIIUIO
MIIaqmuX IMKOJIbHUKOB.
HpI/IBHe‘IeHI/Ie BHUMAaHHUA
o0y4aromuxcs K IIeHHOCTHOMY
ACTIEKTY M3y4aeMbIX Ha YpOKax
SIBTICHUH, OpraHu3anus HX padoThI
C TOJTy4aeMoi Ha ypoke
COLMAIBHO 3HAYUMOH
nHpOpManuel;

IIPUMEHEHNE HA YPOKE AUCKYCCHH,
KOTOPBIE AIOT y4aIIUMCs
BO3MO>KHOCTH TPHOOPECTH OIBIT
BEACHUA KOHCTPYKTUBHOT'O
JIMajora;

IIPUMEHEHHE Ha YPOKE IPYIIIOBOH
paboTHhI, KOTOpask y4uT
IIKOJILHUKOB KOMaHIHOM padoTe
1 B3aUMOJIEHCTBHIO C APYTUMH
JIETbMH;

IIPUMEHEHHE Ha YpOKe paboThl B
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2.2

Bonopoa.llousaiTn
€ 0 KHCJIOTaxX U
COJISIX

BO3/yX€

[Tonyyenue, cobupanue,
pacro3HaBaHKE U U3y4YeHUE
CBOWCTB KUCJIOPOJa.
HaOmronenue
B3aWMO/ICHCTBHUSI BELWIECTB C
KHCIIOPOJIOM H YCIIOBUS
BO3HUKHOBEHUS U
MIPEKPAICHUS TOPEHUS
(moxapa).

Jlabopamopmuwiii onvim:
O3HaKOMJICHHE C
o0Opa3iamMu OKCHJIOB U
OIMCAHUE UX CBOMCTB.
Ilpaxmuuyeckas paboma:

Ne 3. Tlonyuenue u
cobupaHue K1CIopoJa,
W3YYEHUE €r0 CBOUCTB.
Buviuucnenus: MonexynsipHon
MacChl KUCIIOpOJia U 030HA
Ha OCHOBaHWHW aTOMHOMU
MacChl XUMUYECKOTO
JJIEMEHTa; KOJIMYEeCTBa,
MAaccChI BEIIECTBA 10
YpaBHEHUSM XUMHUYECKUX
peakuuii

Bonopoa — aneMeHT u
MPOCTOE BEUIECTBO.
Haxoxnenue Bogopoaa

[LnanupoBate u
OCYIIIECTBIISITH Ha
MPaKTUKE XUMHUYECKHE
9KCIIEPUMEHTHI,
MIPOBOJUTH HAOIOICHUS,
JIeJIaTh BBIBOJBI 110
pe3ynbraTtam
JKCIIEPUMEHTa TPH
MIPOBEICHUU
71a00paTOPHBIX OMBITOB U
MIPaKTU4YECKOU padOTHI.
BpIauciisITh KOJIMYECTBO
BelllecTBa, 00BEM rasa 1no
dhopmynam.
YuacTBOBaTh B
COBMECTHOH paboTe B
rpymrme.
BeicTpauBarts pa3BEpHyThIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPON Ha
uH(pOpMaIHIO U3 yyeOHUKA
U CIIPaBOYHBIX MATEPHAJIOB,
IPaMOTHO UCIOJIb30BaTh
M3y4YEHHBIN TTOHATUINHBINA
anmnapar Kypca XUMHH

PackpsiBaTh cMbICT
H3y4aeMBbIX IIOHATHN U
IIPUMEHATH OTU NTOHATUSA

napax, KOTopasi y4uT IKOJbHUKOB
KOMaHHOU paboTe u
B3aUMOJICHCTBUIO C IPYTUMHU
JIETHMH.

HpHBnequne BHHUMAaHUA
oOyJaromuxcs K IEHHOCTHOMY
aCIIeKTy U3y4aeMBbIX Ha YpOKax
SBJICHNH, OpTraHN3aIus UX paboThI
C TIOJIy4aEMOM Ha ypOKe

bubmmo
TEKa

LIOK




B IIpupoe, pu3nveckue

1 XMMUYECKHE CBOMCTBA,
MIPUMEHEHHUE, CITIOCOOBI
nosrydeHust. Kucimorsr u
cosit. MoJisipHBIH 00BEM
ra3oB. Pacuérel mno
XUMHYECKUM
YpaBHEHUSIM.
Xumuueckuii
IKCHEepuUMeHm:
Jlemoncmpayuu.
[Tonyuenue, cobupanue u
pacrno3HaBaHUe BOJIOPO/IA.
B3aumopeiicTBue Bogopoaa ¢
okcugom meau (11).
Jlabopamopmuwiii onvim:
BzaumojeiicTBue KHUCIIOT C
MeTaJlJIaMH.
Ilpakmuueckas paboma:
Ne 4. [lonyuenue u
cobupaHue BOJ0Opoaa,
M3yYEHHE €TI0 CBOMCTB.
Buviyucnenus:

00BEMa, KOJIMYECTBA
BEIIIECTBA raza o

€r0 U3BECTHOMY
KOJIMYECTBY

BEIIECTBA UITH

00BEMY;

MIpY OIMCAHUU CBOWCTB
BELIECTB U UX
MpEBpAILICHUH.
XapakTepus3oBaTh
(onuceIBaTh) (pU3UYECKHE U
XUMHYECKHE CBOICTBA
BOJIOPOJIa, CIIOCOOBI €ro
I0JIy4€HUs], IPUMEHEHUE.
Cobwupats ipudop asist
MOJIy4€HHUs BOAOPOIA.
Hcnonb30BaTh XUMHUECKYIO
CUMBOIIUKY

IUIsL cocTaBieHUs (popmyt
BEIIECTB, MOJICKYJISIPHBIX
YpaBHEHUN XUMHUYECKUX
peakuui ¢ yyactueM
BOJIOpO1a. Beruncisate
MOJIIPHYIO Maccy

BELIECTB; KOJINYECTBO
BEIIECTBAa, 00HEM Ta3a,
Maccy BEILECTBA;
IIpoBoauTH pacy€Tsl 11O
YPaBHEHUSAM XUMHUECKUX
pEaKLnii: KOJTUYECTBA,
00bEMa, Macchl BEIIECTBA
10 U3BECTHOMY KOJIMYECTBY,
00BEMY, Macce peareHToB
WJIM NIPOJIYKTOB PEAKLIUU.
CnenoBaTh npaBHIIaM
6e3omacHoi paboThI B

COLIMAJILHO 3HAYUMOMI
nHdopmanuei;

NPUMEHEHNE Ha YPOKE JAUCKYCCHH,
KOTOpBIE JTAIOT YYaIIUMCS
BO3MOXKHOCTb TIPHOOPECTH OIBIT
BEICHUS KOHCTPYKTHBHOTO
JIMaJIora;

IIPUMEHEHNE Ha YPOKE TPYIIIOBOI
paboThI, KOTOpast y4uT
IIKOJILHIKOB KOMaHIHOW paboTe
U B3aHMOJEHCTBHUIO C APYTUMH
JETbMU,

NPUMEHEHHE Ha YpOKe paboThl B
napax, KOTopasi y4uT IIKOJIbHUKOB
KOMaH/IHOH paboTe u
B3aUMOJICHCTBUIO C IPYTUMHU
IETHMH.
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2.3

Boaa. PacTBopbl.
ITonsiTHe 00
OCHOBAaHHUAX

00BEMOB T'a30B 110
YPaBHEHUIO pEaKIuy Ha
OCHOBE 3aKOHA 00BEMHEBIX
OTHOIIICHUH T'a30B

duzndeckue CBOMCTBA
BoJBI. Boga xak
PacTBOPUTEIb.
XUMHYEeCKHE CBOMCTBA
BOJIBL.

OcHoBaHus.
duznyeckue CBOMCTBA
BoabI. Boga xak
PacTBOPUTEIb.
XHUMHYEeCKHE CBOMCTBA
BOJBI.

OcHoBanus. [IpakTueckast
paborta

naboparopuu mpu
WCIOJIb30BaHUU
XUMHYECKOH TIOCY bl U
o0opyIoBaHus, a TAKKE
MpaBuiIaM oOpalleHus ¢
TOPIOYMMH BEIIeCTBAMU

B OBITY.

[LnanupoBate u
OCYIIECTBIISITh Ha MPAKTUKE
XUMHUYCCKHE
9KCIIEPUMEHTHI, IPOBOIUTH
HaOJt0IeHus, 1eTaTh
BBIBO/JIBI [10 pe3yJIbTaTaM
JKCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM
pabote B rpyIre

PackpsiBaTh cMbICT
W3y4aeMBbIX IIOHATHN U
MIPUMEHSTH 3TU MOHATHUS
IIPY OIIMCAaHUM CBOMCTB
BELIECTB U UX
IIpEBpAIICHU.
XapakTepu3oBaTh
(u3nueckre U XUMHUYECKHE
CBOICTBA BO/IbI, €€ POJIb KaK
pacTBOPUTENIS B IPUPOJHBIX
nponeccax. CoCTaBIATh
YPaBHEHHUS XMMHYECKHUX
peakuuii ¢ y4acTUEM BOJBI.
OOBACHATH CYITHOCTD

[IpuBneueHne BHUMaHUS
00yJaromuxcst K IEHHOCTHOMY
ACIEKTy M3y9aeMbIX Ha yPOKax
SIBIICHUH, OpraHu3anus uX padoTsl
C II0JIy4aeMOU Ha ypOKe
COLIMAJILHO 3HAYUMOM
nHdopmanueii;

IPUMEHEHHE HAa YPOKE IUCKYCCHA,
KOTOPBIE JAIOT y4allluMCs
BO3MOXKHOCTb TIPHOOPECTH OIIBIT
B€JICHUSI KOHCTPYKTUBHOTO
Jlanora;

IIPUMEHEHNE Ha yPOKE IPyNIOBOH
paboTHhI, KOTOpask y4uT
IIKOJILHUKOB KOMaHIHON paboTe
1 B3aUMOJICHCTBHUIO C IPYTUMH
JIETBMU;

MIpUMEHEHNE Ha yPOKe PabOTHI B
mapax, KOTopasi y4uT IIKOJIbHUKOB
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Ne 5. ITpuroroBnenue
pPacTBOPOB ¢ OMpeeaEHHOM
MAacCOBOH JoJIeH
pacTBOPEHHOTO BEIIECTRA.
Buviuucnenus: ¢
HCIIOIb30BAHUEM IOHSITHS
«MaccoBas J0JIS BEIICCTBA B
pacTBope»

9KOJIOTMUYECKUX MPOOIIeM,
CBSI3aHHBIX C 3arpsi3HEHHEM
MIPUPOAHBIX BOJ, CIIOCOOBI
OUYHUCTKHU BOJABI OT
MpUMeceH, MephI 0
OXpaHe BOJ OT
3arpsi3HEHUs.
[LnanupoBate u
OCYIIECTBIISITH Ha
MIPaKTUKE XUMHUUYECKUE
9KCIEPUMEHTBHI, TPOBOIUTH
HaOJIIOIeHUS, JIeTaTh
BBIBO/IBI [10 pE3yJIbTaTaM
JKCIIEPUMEHTA MPU
MIPOBEICHUU
71a00paTOPHBIX OMBITOB U
MPaKTUYECKOU pabOTHI.
CrnenoBaTh paBuiIam
6e3omacHolt paboThI B
nabopaTtopuu npu
UCTOJIb30BAHUHU
XUMHUYECKON NTOCY/bI U
00opyI0BaHuUS.
IIpoBOIUTH BBIYHUCIIEHUS C
MPUMEHEHUEM TIOHSTHS
«MaccoBast 10J1s1 BEIECTBA
B PacTBOpE».

BricTpauBats pa3BEpHyThIE
MMUCHhMEHHBIC U YCTHBIE
OTBETHI C ONIOPON Ha

KOMaHHOU paboTe u
B3aUMOJICHCTBUIO C IPYTUMHU
JETHMH.




2.4

OcHOBHbBIE
KJIACCHI
HEOPraHUYeCcKHX
coeIMHEeHUu i

11

Knaccudukamms
HEOPraHUYECKUX
coenuHeHU. OKCHIBI.
Krnaccudukanus OKCUaI0B:
coneoOpa3ymolue
(OCHOBHBIE, KUCIIOTHBIC,
amM(OTEepHBIC) U
HecoJieo0pa3yoIue.
Homenkiatypa okcuioB.
dusnyeckue U XUMUYCCKHUE
CBOMCTBA OKCHJIOB.
ITony4yenue okCcua0B.
OcHoBanwus. Knaccudukanus
OCHOBaHUH: MEIOYU U
HEpPacTBOPUMbIE OCHOBAHHUA.
Homenkiiatypa ocCHOBaHUI.
dusndeckue U XUMUYECKHIE
CBOMCTBA OCHOBAHMIA.
[Tonydyenne ocHOBaHMIA.
KucnaoTsr.

Knaccudukanmst kucior.
Homenknatypa KHUCIIOT.
duznyeckue u
XUMHYECKHE CBOMCTBA
KHUCIIOT. P akTUBHOCTH

nHpOpMAIHIO U3 yueOHUKA
Y CIPaBOYHBIX MAaTEPHAJIOB,
IrPaMOTHO UCHOJIb30BaTh
WU3Y4YECHHBIN TOHATUIHBIN
anmnapar Kypca XUMHH
Knaccudunuposarts
M3y4aeMble BEIIEeCTBa MO
COCTaBY U CBOMCTBaM.
CocraBnatb popmybl
OKCHJIOB, KUCJIOT,
OCHOBaHHH, coJiell 1
Ha3bIBaTh UX II0
MEXKIYHAPOIHON
HOMEHKJIaType.
[Iporno3upoBath
CBOICTBA BEILIECTB Ha
OCHOBE OOIINX
XUMHYECKHX CBOMCTB
W3YYEHHBIX
KJIACCOB/TPYIII BEIIECTB,
K KOTOPBIM OHU
OTHOCSITCSI.

CocTaBniaTh MOJIEKYIISIPHBIE
YpaBHEHUS PEaKIIHA,
WJUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOWCTBA U
CHOCOOBI MOTYyYEHUS
BEIIECTB U3yUYEHHBIX
KJIaCCOB/TPYIII, a TaKXe

IIpuBneueHre BHUMaHUS
00yJaromuxcst K HEHHOCTHOMY
aCIEKTy M3y9aeMbIX Ha ypOKax
SIBJICHUH, OpraHu3auus uxX paboThl
C II0JIy4acMOU Ha ypOKe
COLIMAJILHO 3HAYUMOM
nHdopmanueii;

IIPUMEHEHHE HAa YPOKE TUCKYCCHiA,
KOTOPBIE JAIOT y4allluMCs
BO3MOXKHOCTb TIPHOOPECTH OIIBIT
BEJICHUSI KOHCTPYKTUBHOIO
JIanora;

IIPUMEHEHNE Ha yPOKE IPyNIOBON
paboTHI, KOTOpask yIuT
IIKOJILHUKOB KOMaHIHON paboTe
1 B3aUMOJICHCTBHUIO C IPYTUMU
JIETbMU;

NPUMEHEHHE Ha YpOKe paboThl B
mapax, KOTopasi y4uT IIKOJIbHHUKOB
KOMaH/IHOW paboTe u
B3aUMOJICHCTBUIO C IPYTUMU
JIETbMH.
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metaiuioB H.H. bekerosa.
[Tonydyenue KuCioT.

Conu. Homenknarypa
cosieil. Pu3n4eckKue u
XUMHUYECKHE CBOMCTBA
cousied. [lonyuenue

coJiei.

['eneTnueckas CBA3b MEXKAY
KJIaCCaMHU HEOPTaHUUECKUX
COEIMHECHUM.
Xumuueckuii
IKCnepumMenm:
Jlemoncmpayuu: OOGpa3ibl
HEOPraHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB.
OnBIThL, WJUTFOCTPUPYIOLIUE
XHMHYECKHUE CBOMCTBA
KJIACCOB HEOPTaHUYECKUX
BEILECTB.

Jlabopamopnvie onvimol
Ornpenenenre pacTBOPOB
KHUCJIOT U IIEJI0YEN C
MTOMOIIBbIO UHIANKATOPOB.
N3yuenune
B3aNMOJIEUCTBHSA KHUCIOT C
METaJUIAMH, PEaKINi
HEHUTpaIN3alnN.
B3anmoneiictBue pactBopa
CEpPHOM KHUCIIOTHI C

MIOITBEP K AOLIUX
TE€HETUYECKYIO B3aUMOCBS3b
Mexy HUMH. [Ipon3BoauTh
BBIUMCIICHUSI IO
YPaBHEHMSIM XUMHUYECKHX
peakuuii. [LnanupoBats u
OCYILLIECTBIATh Ha MPAKTHKE
XUMHUYECKHE
9KCHEPUMEHTBI, IPOBOIUTD
HaOJI0ACHNUS, J1eN1aTh
BBIBO/IBI 110 pe3yJibTaTaM
SKCHEPUMEHTa IpU
IIPOBEICHUH JIAOOPATOPHBIX
OTIBITOB ¥ MPAKTHYECKUX
pabor.

CnenoBatb

MpaBUJIaM

6e30macHoi

paloThI B

nabopaTopuu Mpu
HCIIOJIb30BaHUU
XAMHYECKON

OCyZAbl U

000opyI0OBaHUS.
BricTpauBaths pa3BEpHyThIE
MICbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
uH(pOpMaIHIO U3 yueOHUKA
U CIIPaBOYHBIX MaTEepHAJIOB,
IrPaMOTHO UCHOJIb30BaTh
W3y4YEHHBIN TOHATUIHBINA




Hroro o pasneny

30

2

4

okcugoMm meau (I1).
[Tomy4yeHnue HEPACTBOPUMBIX
oCcHoOBaHuii. BeITecHeHne
OJIHOTO METaJlla IPYTHUM U3
pacTBopa CoJIH.
Ilpaxmuyeckas paboma

Ne 6. Pemenue
AKCIIEPUMEHTAIBHBIX 33714
o TeMe «Baxkueiime
KJIACCBhI HEOPTAHUUYECKUX
COCIUHEHUNY.

Buiuucnenus:

110 YPAaBHCHHUSIM XUMUYIECCKOU
peaKIuu: KOJIMIECTBA
BEIIECTBa, 00bEMA, MACChI 110
W3BECTHOMY KOJMYECTBY
BeIIeCTBa, 00BEMY, Macce
peareHToB WM MPOIYKTOB
peakuuu

anmnapar Kypca XUMHH

Paznen 3. llepuonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /[. U. MenaeseeBa. CTpoenne aToMoB. XUMHYECKasl CBA3b.

OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

3.1

Hepuoguueckui
3aKOH U
IMepuoguueckas
cucremMa
XHUMHYECKHX
jemenToB /1. U.

[TepBbie TOMBITKH
KIaccupuKauu
XUMHUYECKHUX DJIEMEHTOB.
[TonsiTrie o rpymmax
CXOJHBIX DJIEMEHTOB
(mmemoyYHbIe U
HIEJT0YHO3EMEITLHBIE

PackpsiBath cMbICT
MIEPUOIUYECKOT0 3aKOHA.
OnnceIBaTh CTPOCHHE
TaOJIUIBI
«Ilepuoguyeckas cucreMa
XUMUYECKUX DJIEMEHTOB

[IpuBneyeHne BHUMaHUS
00yJarIIHUXCs K ICHHOCTHOMY
aCIeKTy U3y4aeMbIX Ha YpOKax
SBJICHNH, OpTaHN3aIns UX paboThHI
C II0JIy4aeMOU Ha ypoKe
COIMAJIBHO 3HAUMMOM
nHpopManuei;

[IPUMEHEHHE HA YPOKE TUCKYCCH,
KOTOpBIE JAIOT yyalluMcs
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Mennene-eBa.
Crtpoenue atoma

MeTaJlJIbl, TaJOTeHBI,
MHEPTHBHIE Ia3bl).
DNEeMEHTBI, KOTOPbIE
00pasyroT amdoTepHbIe
OKCHUJBI ¥ TUIPOKCUIBL.
Ilepnonnueckuil 3aK0H.
[lepuoanueckas cucrema
XUMHUYECKHX 3JIEMEHTOB
J.N. Menneneena.
Koporkonepuognas u
JUTMHHOTNIEpUOAHAs (DOPMBI
[Tepuoanyueckoit cuCTeMbI
XUMHUYECKUX 2JIEMEHTOB
1. Menneneesa. [lepuoast
u rpymibl. Ouznueckuit
CMBICT IOPSIAKOBOTO
HOMEpa, HOMEPOB NepUoaa 1
TPYIIIbI AJIEMEHTA.
Crtpoenue atomoB. CocTaB
aTOMHBIX sifiep. M30ToIBbL.
OnexktpoHbl. CTpoeHne
3JIEKTPOHHBIX 000JI0UEK
aTOMOB IIEPBBIX

20 XMMUYECKUX DIIEMEHTOB
ITeproanueckoi cuCTEMbI
JI.1. MenpeneeBa.
XapakTepucTuka
XUMHYECKOI0 JIEMEHTa
IO €0 MOJIOKEHHUIO B
Ilepuonnueckoi cucreme
J.1. Menneneena.

.. MenneneeBay.
MopenupoBatk CTPOCHUE
aToMa, SHEPreTUYECKUX
YpOBHEH U MOypOBHEN
IIPU TTOMOILM PUCYHKOB,
3JIEKTPOHHBIX
KOH(pUTYparui u
3JEKTPOHHO-
rpaduueckux Gopmy.
[MosicusaTs Ppusnyeckuit
CMBICII TOPSIAKOBOTO
HOMEpa, HOMEPOB
MepUoIa U TPYIIIIbI
3J€MEHTA.
XapakTepus3oBaTh
XUMHUYECKUE 3TIEMEHTHI
MEPBBIX TPEX MEPUOIOB,
KaJIuM, KanblUui 1 UX
COEIMHEHUS 1O
MOJIOKEHUIO B
[Iepnonnueckoii cucreme
JI.1. MenneneeBa.
OOBACHITE 00III1E
3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB
XUMHUYECKHUX DJIEMEHTOB
(M3MeHeHue paanycoB
aTOMOB,
3JEKTPOOTPULIATENBHOCTH,
BAJIGHTHOCTH) U UX

BO3MOXKHOCTb IIPHOOPECTH OIIBIT
Be/ICHHsI KOHCTPYKTHBHOTO
JIaJIora;

NPUMEHEHHE Ha YPOKE TPYIIIOBOI
paboThI, KOTOpask yUuT
IIKOJILHIKOB KOMaHIHOW paboTe
U B3aUMOJEHCTBHUIO C APYTUMH
JIETBMH;

MIpUMEHEHNE Ha yPOKe PabOTHI B
napax, KOTopasi y4uT IIKOJIbHHKOB
KOMaHIHOU paboTe u
B3aUMOJICHCTBUIO C IPYTUMHU
IOETHMH.




3aKOHOMEPHOCTU U3MEHEHUS
paauyca aTOMOB
XUMHUYECKHX AJICMEHTOB,
METAJUTUYECKUX U
HEMETAJNIMYECKUX CBOMCTB
0 TPYIIIaM U Iepruoaam.
3nauenue [leprnoandeckoro
3akoHa U llepuoanueckoi
CHUCTEMbI XUMHUYECKHUX
AJIEMEHTOB JIJIsl Pa3BUTHS
HAyKU U IPaKTUKH.

J.. MenneneeB — yu€Hblil
U TPaXIaHUH.
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
Bzaumoneiicteue
TUAPOKCH/IA IIUHKA C
pacTBOpaMH KUCJIOT U
IesI04eH.

MonenupoBanue
CTPOEHHUSI MOJIEKYJ TIpHU
MTOMOIIIA PUCYHKOB,
MOJEJIEN, DIEKTPOHHBIX
U CTPYKTYPHBIX GOpMYII.
Tabmumna
«lepuoanueckas
CcHCTeMa XUMHYECKUX
snemenToB JI.W.
MenneneeBay.

COCIMHEHUH B Ipejenax
MaJibIX EPUOJIOB U
[JIaBHBIX MOATPYII C
y4€TOM CTPOCHUS UX
aTOMOB;

YyacTBOBaTh B COBMECTHOM
paboTe B mape Wiy TpyIie.
BeicTpauBarth pa3BEpHYThIE
MMUCbMEHHBIC U YCTHBIC
OTBETHI C ONIOPOU HA
nH(popMaInIo U3 yueOHUKA
U APYTUX UCTOYHUKOB, B
ToM uucie urepuera




3.2

Xumuueckas
CBSI3b.
OKHuCINTEIBHO-
BOCCTAHOBHUTEJIbH
ble peaKkunu

Jlabopamopnule onvimoi
O3HakomJieHHE ¢ 00pa3LaMu

MCETAIJIOB 1 HEMETAJIJIOB

XuMH4YECKas CBA3b.
KoBanenrtnas (nonsipuast u
HENoJISIpHasi) CBA3b.
DNeKTpOOTPULIATEIBHOCTD
XUMHUYECKUX HJIEMEHTOB.
Honnas cBs3p. CteneHb
okucneHus. OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE
peakuuu. [Iponeccel
OKHUCTICHUS U
BOCCTaHOBJICHUSI.
Okucnurenu u
BOCCTAHOBUTEIIH.
XUMUYECKUN SKCITEPUMEHT:
u3ydeHue o0pas3ioB
BEILECTB METAJIJIOB U
HEMETAJIOB,
B3aUMO/ICCTBUE
TUAPOKCH/IA INHKA C
pacTBOpaMH KHUCJIOT U
1IeJI04€el, MPOBEAECHNE
OMBITOB, JUTFOCTPUPYIOLIUX
MpUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3oXKEeHUSs], COETUHEHNUS ).

Xumuueckuii

PackpbiBath cMBICH
HU3y4aeMbIX MOHSATUMN.
Ornpenensars BUj
XUMHYECKOM CBSI3H B

COCANHCHHUH.

MonenupoBaTh CTpOCHHE
MOJIEKYJT TIPH ITOMOIIN
PUCYHKOB, MOJEJEM,
AJIEKTPOHHBIX U
CTPYKTYPHBIX (POPMYIL
Hcnonb30BaTh XUMUYECKYIO
CHMBOJIHKY JUTSI
cocTaBJIeHUs] POpMYII
BEILIECTB, AIEKTPOHHOTO
OaylaHca peakiuii.
Ornpenensarb CTENeHb
OKHCIICHHSI aTOMOB
XUMHAYECKHUX 3JIEMEHTOB 10
(dhopmynaM U COCTaBIIATH
(opMybl OMHAPHBIX
COCIMHEHUM 110 CTEIIEHU
OKHCIICHHSI aTOMOB
XUMHAYECKHUX DJIEMEHTOB.
OmnpenensTb OKUCIUTEND U
BOCCTAHOBHTEITb.
PaccraBmsats

[IpuBneueHre BHUMaHUSA
00y4aromuXcsl K HIEHHOCTHOMY
aCIEKTy M3y4aeMbIX Ha ypOKax
SIBJICHUI, OpraHu3auus uxX padoThl
C II0JIy4acMOU Ha ypOKe
COLIMATBHO 3HAYUMOM
nHpOpManuel;

IIPUMEHEHNE HA YPOKE AUCKYCCHH,
KOTOpBIE TAIOT YYaIIUMCS
BO3MOXKHOCTb TIPHOOPECTH OIIBIT
BE€/ICHUS] KOHCTPYKTHBHOTO
JIIasiora;

IIPUMEHEHUE Ha YPOKE IPYIIIOBOH
paboThl, KOTOpas y4uT
IIKOJILHUKOB KOMaHHOU paboTe
1 B3aUMOJIEHCTBHUIO C IPYTUMU
JIETbMU;

IIPUMEHEHNE Ha YpOKe paboThl B
napax, KOTopasi y4uT IIKOJIbHUKOB
KOMaH/IHOH paboTe n
B3aUMOJICHCTBUIO C IPYTUMU
JIETbMH.

Bubmnmo
TeKa
1HOK
https://m
-edsoo.r
u/7f418
37c
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IKCREPUMEHM:

Jlemoncmpayuu:
OMBITHI, WUTFOCTPUPYIOIITHE
MIPUMEPBI OKHCIIUTEIHLHO-
BOCCTaHOBUTEIbHBIX
peakuuii (ropenue,
peaKIu Pa3IoKEHUs,
COCIMHCHHS).

KO2(pPUITMEHTHI B cXeMax
IIPOCTBIX OKUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX
peaKuuii METOI0M
3JIEKTPOHHOTO OaJiaHca.
Habmonate

XUMHUYECKHUE OMBITHI

IO IJIaHy,
aHAJIM3UPOBATH U

JIeJIaTh BBIBOJIBI.
Hcnons3zoBars UKT

JUISL CO3JIaHUS

MOJIENEH,

MOATOTOBKH
Mpe3eHTalNM,

JIOKJIaJIOB I10 TEME.
BeicTpauBarts pa3BEpHyThIE
MMUCbMEHHBIEC U YCTHBIC
OTBETHI C OIIOPOH Ha
nH(popMaIKIo U3 yueOHUKa
U JIPYTUX UCTOYHUKOB, B
ToM uyucine MHrepHera

[IpuBneueHne BHUMaHHS
o0yJaromuxcs K ICHHOCTHOMY
ACTIEKTY M3YYaeMBIX Ha YPOKax
SIBIICHU, OPTaHU3aIHs UX PaOOTHI
C II0JIy4aeMOMi Ha YpOKe
COLIMAJILHO 3HAYUMOIL
uHpOpMaIne;

CTUMYJIILIMA U HOAACPIKKA
pa3zHoO0Opa3HON O3HABATENHHOM
aKTUBHOCTH peOCHKa,
MTOJIOKUTEITHHOE SMOIIMOHATBHOE
MMOJIKPETUICHUE Pa3INYHBIX e

Bbubnmo
TeKa
IHOK
https://m
.edsoo.r
u/7t418
37¢c
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TIPOSIBIIEHUI, CO3/IaHUE YCIOBUI
JUTSI €€ Pa3BUTHS;
YBEJIMYEHUE JOTH

CaMOCTOSATENTFHON paboTHI
yyalngxcs B Iporecce 00ydeHus,
YCUIICHUE POJIA YMEHHH U
HABBIKOB CAMOCTOSATEIBHON
OpraHU3aI[MU YYAI[UMHKCS CBOCH
y4eOHO-TT03HABATEIBHOMN

JACATCIBbHOCTH.
bub6mmo
TeKa
LIOK
Pe3epBHOe Bpems 3 https://m
-edsoo.r
u/7f418
37c
OBIIEE
KOJIMYECTBO 68
YACOB IO

ITPOI'PAMME
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9 KJIACC

KosmuecTBo yacos JIeKT
- POHHBI
P e
aKT
HanMcHOBAHNE Kont nye | OCHOBHOE Cpeacraa peaju3anum (undp
Ne poib OcHOBHBIE BUIBI 0BbIe)
Pa31eI0B U TeM Bee cku | MPOTPaMMHoe UD—— UL
n/n HbIe A ydam 06paszo
NPOrpaMMBI ro e coJep:KaHue NMOTEHIUAJIA YPOKA
pado BaTeJIb
pab
ThI HbIE
oT
pecypc
bl
bl
Pa3znea 1. BenecTBO M XUMHYECKHEe peaKu
Ilepuonnueckuit XapaKTepu30BaTh [IpuBneyeHne BHUMaHUS
3AKOH. XUMHYECKHUE JIE€MEHTHI 00yHaIoIIIXCS K
Tleproauueckast HNEPBBIX TPEX NCPHUOAOB, IICHHOCTHOMY acCIIEKTY
cHeTeMa KaJIAs ¥ KaJIBITHS TI0 UX M3y4aeMbIX Ha ypOKax
S — HOJIOKEHUIO B ﬂBHCHI/Iﬁ, opraHu3anusa ux
" Tlepuommdeckoii cucreme | PAOOTHI € Monyuaemoi Ha Bu6mu
snementoB J[.1. JL . Meneneera YPOKE COLMAILHO 3HAYMMOM ek
IHoBTOpEHUE M MeHnpeneeBa. U ’ MH(pOpMAaLHeEii; otTe
b
N Knaccudunuposats 1 LIOK
11 yriy0JjaeHne 3HAaHU 5 1 CrpoeHue aTOMOB. CTUMYJISIIIHS U TIOJIIEPIKKA
. Ha3bIBaTh HEOPraHUYECKUE . https://
OCHOBHBIX pa3/eJIoB 3aKOHOMEPHOCTH B P pa3HO00pa3Hoit _pd—
. BEII[ECTBA U3yUYEHHBIX 7 m.edsoo
Kypca 8 ka1acca M3MEHEHUHU CBOMCTB v TIO3HABATC/ILHOM aKTHBHOCTH
N —— KJIaCCOB. pebeHKa, MoNI0KUTENBHOE TU/7f41
OnuceIBaTh 001IHE a636

3JIEMEHTOB NIEPBBIX
TPEX MEPUOMOB,
KaJlvsl, KaIbIus |
UX COCJIMHEHUI B
COOTBETCTBUH C

XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX
KJIaCCOB, TOATBEPKIAThH
CBOMCTBA NMpUMEpaMu
MOJIEKYJISIPHBIX

SMOIMOHAILHOE
MOJAKPEIUICHUE PA3INYHBIX €€
MPOSIBIICHUH, CO3/TaHHE
YCIIOBHI JIJIs1 €€ pa3BUTHUS,
YBEJIUYEHHUE 107U

CaMOCTOSITENIbHOW PabOTHI
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MOJIOKEHUEM
3JICMCHTOB

B [lepuoanueckoi
CHUCTEME U CTPOCHHUEM
X aTOMOB.

CTpoeHue BelecTna:
BUJIBI XMMHYECKOM
CBs3H. THmbl
KPUCTAJUIMYECKUX
pEUIETOK,
3aBHCHUMOCTH CBOICTB
BEIleCTBA OT THUIIA
KPUCTAJUIMYECKON
pPEIETKYU U BUA
XUMHYECKOU CBS3H.
Knaccugukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
BCIIIECTB.
XuMHudeckue
CBOMCTBA BEIIIECTB,
OTHOCSIIIUXCS K
Pa3IMYHBIM KJIaccam
HEOPraHUYECKUX
COEIMHEHNH,
T€HEeTHUYECKas CBA3b
HEOPraHUYECKUX
BEIILIECTB.
Xumuueckuii
IKCnepumenm:

Jlemoncmpayuu:

YpPaBHEHUN XUMHUUYECKUX
peaKuui.

Ornpenensts BUJ
XUMHUYECKOH CBS3HU U THII
KPHUCTAJUIMYECKON
pEUIETKN BEMIECTRA.
IIporuo3upoBath
CBOMCTBA BEILIECTB B
3aBUCUMOCTH OT UX
CTPOCHHS.

BeicTpauBath
pa3BEPHYTHIE MMCbMEHHBIE
Y YCTHBIEC OTBETHI C
ornopoi Ha uH(OpMAIHIIO
U3 yueOHUKa U
CIIPaBOYHBIX MaTEPHAJIOB,
IPaMOTHO MCIOJIb30BaTh
W3Y4YEHHBIN NOHATHUIHBIN
amnrapar Kypca XUMUHU

y4alluXxcs B MpoIiecce
00y4eHUs1, yCUIICHHUE POJIU
YMEHUH U HAaBBIKOB
CaMOCTOSTEIIbHOM
OpraHU3aIH yIaIIuMHUCS
CBOCH y4eOHO-
MMO3HaBaTeIILHOM
JIeSITCIIEHOCTH.




03HAaKOMJIEHHE C
MOJIETISIMU
KPUCTAITTNYECKUX
pemETOK
HEOPraHUYECKUX
BELIECTB — METAJIJIOB
U HEMETAJUIOB
(rpaduTa u anmasza),
CJIOKHBIX BEILLIECTB
(xmopuaa HaTpust)

1.2

OcHoBHBIE
3aKOHOMEPHOCTH
XHUMHUYECKHX pPeakuuid

Knaccudukanms
XUMHUYECKHX
peakuii 1mo
pa3IMIHBIM
pu3HaKam (1o
YHCITy U COCTaBY
YYaCTBYIONINX B
PEaKIuy BEIIEeCTB,
O TEIJIOBOMY
apdexty, 1o
HU3MEHEHUIO
CTEIIEHEN OKUCIICHUS
XUMHYECKHUX
9JIEMEHTOB, TIO
00paTuMOCTH, 110
Y4acTHUIO
KaTaauzaTopa).
DK30- 1
SHIOTEPMUYECKUE
peaxIum,

PackpsiBaTh cMBICT
M3Yy4aeMbIX ITOHATHN U
IIPUMEHSTH 3TU IOHATUSA
IIPU ONMCAHUM CBOWCTB
BELIECTB U UX
IIPEBPAILCHUI.
Knaccudunuposats
XUMUYECKUE PEAKLIMHU 110
Pa3INYHBIM MPU3HAKAM.
YcraHaBiIuBaTh
3aBUCUMOCTb CKOPOCTH
XAMHYECKON PEAKIUU OT
pa3IuYHbIX (PAaKTOPOB.
IIporaoszuposatb
BO3MOKHOCTH
IIPOTEKAHUs
XUMHUYECKHUX
[IPEBpAILCHUI B
Pa3INYHBIX YCIOBUSAX.

[IpuBneueHne BHUMaHUS
o0yyJaronmxcs K
[EHHOCTHOMY aCHeKTy
HN3Yy4aCMbIX Ha YpOKax
SIBJICHUN, OPTaHU3AIHS UX
paboThI ¢ IOTyyaeMon Ha
YPOKE COLMAIBHO 3HAYUMOU

uHpopmanuei;

TIPHMEHEHHE Ha YPOKe b6
JUCKYCCUH, KOTOPBIE JA0T OTCKa
y4aImruMcsi BO3MOKHOCTh HOK
IPUOOPECTHU ONBIT BEACHUS https://
KOHCTPYKTHBHOI'O JHAAJIOTA; m.edsoo
IIPUMEHEHHE Ha YPOKE Tu/7fAl
IpyNIoBoi paboTkl, KOTOpas 2636

YUYUT HMIKOJIEHUKOB
KOMaH/JHOU paboTe u
B3aMMOJICHCTBHIO C IPYTUMHU
JIETbMU;

MPUMEHEHUE Ha YPOKE
paboThI B apax, KoTopas
YUYUT HMIKOJIEHUKOB
KOMaHJIHOU paboTe u
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TEPMOXHUMHUYECKHE
ypaBHeHus. [loHsaTHE
0 CKOpOCTH
XUMHYECKON
peakuuu. [lonstue
00 00paTUMBIX U
HEOOpaTUMBIX
XUMHUYECKUX
peakuusix. [lonstue
0 TOMOTE€HHBIX U
reTePOreHHBIX
peakuusix. [lonstue
o karanuse. [lonarue
0 XUMHYECKOM
PaBHOBECHH.
®DakTopHI,
BIIUSIONINE HA
CKOPOCTH
XUMHUYECKON
peaKiuu u
MOJIOKEHUE
XUMHUYECKOTO
paBHOBECHS.
OKHUCIUTENBHO-
BOCCTAaHOBUTEh
HbIE peaKInH,
AIEKTPOHHBIN
OanmaHc
OKUCITUTEIBHO-

BOCCTaHOBHUTCIIb

Ornpenenstsb
OKUCIIUTENb U
BocctaHoButesb B OBP.
CocTaBisATh 31EKTPOHHBIN
OanaHC peakiuu.
[TpousBoguTh
BBIYHUCIICHUS 110
XUMHUYECKUM
YpaBHEHUSIM.
YuactBoBath B
COBMECTHOM
pabote B mape
WJIU TpYTIIIE.
BricTpanBars
pa3BEPHYTHIE
MMMCbMEHHBIC U YCTHBIE
OTBETHI C ONIOPON Ha
H(pOpMaLIHIO U3
yueOHHUKa U CIPAaBOYHBIX
MaTepHuanoB, FPAMOTHO
HCII0JIb30BaTh
U3Y4YEHHBIN OHATUMHBIN
anmapar Kypca XuMuu

B3aMMO/JICUCTBUIO C APYTUMH
JIETHMU.




HOM peaKIuu.
CocraBicHue
yYpaBHEHUU
OKHCJIUTEILHO-
BOCCTaHOBUTEIIb
HBIX PEaKIUii C
HCITOJIb30BaHUEM
MeToJia
AIIEKTPOHHOTO
OanaHca.
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu.
Hccnenosanue
3aBHCHMOCTH
CKOpOCTH
XUMHUYECKOHN
peaKkIu oT
BO3ACHCTBUS
pa3IUYHBIX
(bakxTopoB.
OmLITHI,
WJUTFOCTPHUPYIOIINE
MIPUMEPHI
OKHCJIUTEILHO-
BOCCTaHOBUTEILHBIX
peaxuuii (ropeHue,
peaKimn
pa3oKeHHUS,




1.3

DJIEKTPOJIUTHYECKASA
AUCCOLHALHSA.

XuMHYeCKHe peakuuun

B pacTBOpax

COCTMHCHHUS ).
Buviuucnenus:
KOJIMYECTBA
BEIIECTBA, 00hEMA U
MAacChI PEareHTOB
WJTU TIPOYKTOB TI0
ypaBHEHUSM
XAMUYECKHUX
peakuuii

Teopus
ANEKTPOJIUTUYECKOMN
JIMCCOIAAIIHH.
DIIEKTPOIUTHI U
HEIJICKTPOJIUTHI.
KatnoHbl, aHHOHEL.
MexaHu3m
JHUCCOIHAIAN
BEIIECTB C
pa3IUYHBIMHU
BUIAMH
XHUMHUYECKOH CBS3H.
CreneHb
JIMCCOIIHAITHM,
CuibHEIC U ca0bie
AIIEKTPOJIUTHI.
Peaximu noHHOTO
oOMeHa. YcloBHs
MPOTEKaHUs PeaKlnii
HOHHOTO OOMeHa,
MOJIHBIE U

PackpeiBaTh cMBICI
M3y4aeMbIX ITOHATHH, a
TaK)Ke CMBICI TEOPUHU
ANEKTPOJIUTUYECKOMN
mucconuanuu. OObSICHATh
IIPUYUHBI
JJIEKTPOIPOBOAHOCTH
BOJIHBIX PaCTBOPOB
BEILIECTB, Pa3andaTh
cy1abble U CHIIbHBIE
AJIEKTPOJIUTHI.
CocTaBnaTh ypaBHEHUS
JUCCOLUALUN KUCIIOT,
LIEeI0YEH U COJIeH,
MIOJIHBIE U
COKpalIEHHBIE NOHHBIE
YpaBHEHUSI XUMHUYECKHUX
peaxkuii HFOHHOTO
oOMeHa, KpaTKue
VOHHBIE YPaBHEHUS
IIPOCTBIX PEAKIUHI

[TpuBnedyenne BHUMaHUS
oOyyJaronmxcs K
[EHHOCTHOMY aCHeKTy
U3y4aeMbIX Ha YpOKax
SIBIICHUN, OPTaHU3AIHS UX
paboThI ¢ IOTyyaeMon Ha
YpOKe COLMaIbHO 3HAYUMOM
uH(popmManuen;

CTUMYJISALIUS U MOJIIePIKKA
pa3zHo00pa3HO
MIO3HABATEJILHOW aKTUBHOCTH
pebeHka, MoI0KUTETLHOE
SMOLIMOHAIBHOE
MOJKPETIJICHHE Pa3INIHBIX €€
NpPOSIBIIEHUH, CO3/1aHue
YCIIOBHH JIJISl €€ Pa3BHUTHS;
YBEIMYCHHUE JTOTTN

CaMOCTOSITEIILHOM PabOTHI
y4aluxcs B mporecce
o0OydeHus1, yCUJIICHHE POIU
YMEHUH ¥ HaBBIKOB
CaMOCTOATEIIbHOMN
OopraHu3alvi ydaluMHucs

bubmm
oTeka
1HOK
https://
m.edsoo
ru/7t41
a636
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COKpAILIEHHbIE
MOHHbIC YpaBHEHUS
peaknuii. CBoMCTBa
KHCJIOT, OCHOBAHUM U
CoJIcii B CBeTE
MpeACTaBICHUI 00
AIEKTPOIUTUYECKOMN
JUCCOITHAIIHH.
KauecTBennnie
peaKkIy Ha UOHBI.
ITonstue o
TUAPOJIN3E COJICH.
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu.
Hccnenosanne
AIEKTPONPOBOT
HOCTH

pacTBOpPOB
BCIIIECTB,

rpouecca
JHUCCOIHAIAN
KHUCIIOT,

1Ieno4yed u

coJeit

(BO3MOXKHO
HCITOJIF30BaHIE
BHJICOMaTEPHUA
OB).

OmbITHI,

TUAPOJIN3a COJICH.
XapakTepHu30BaTh 001He
XUMUYECKHUE CBOKCTBA
BEUIECTB Pa3IU4HbIX
KJIACCOB Ha OCHOBE
TEOpUn
IIEKTPOJINTUYECKON
JICCOLIMALNY;
IIOATBEPKIAaTh CBOKMCTBA
IpuMepamMu
MOJIEKYJISIPHBIX U
VMOHHBIX YPaBHEHUI
XUMHUYECKUX PEAKLIHM.
Pemats
JKCIEPUMEHTAJIbHBIC
3a/a4u 110 TEME.
IInanupoBats 1
OCYILIECTBIIATh HA
IIPAKTUKE XUMHUYECKUE
AKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIOICHUS,
JIeNIaTh BBIBOJBI 110
pe3yibpraTam
AKCIIEPUMEHTA IIPU
MIPOBEJICHUU
71a00paTOPHBIX OIBITOB U
MPAaKTUYECKUX padoT.
CnenoBatp npaBuiIaM
6e30macHoil paboThI B
naboparopuu npu

CBOCH y4eOHO-
II03HAaBaTEIbHON
NEATEILHOCTH.




WJUTIOCTPUPYIOIITNE
MpPU3HAKU
MPOTEKAaHUS PeaKuit
MOHHOTO 0OMeHa
(oOpa3zoBaHue ocaka,
BbIJICJICHHE Ta3a,
o0pazoBaHUE BOJIBI).
Pacnio3naBanue
HEOPraHUYECKUX
BEII[ECTB C MTOMOIIIBIO
KaueCTBEHHBIX
peaKkuuii Ha HOHBI.
Jlabopamopmnbwiii
onvim:

N3yuyenue npu3HakoB
MPOTEKAHUS PEAKIIUU
WOHHOTO OOMEHA B
pacTBopax
AIIEKTPOJIUTOB (C
o0pa3zoBaHHEM
0CaJIKa, BhIICTIEHUEM
raza, oOpazoBaHueM
BOJIbI).
Ipaxmuueckas
paboma: Ne 1.
Pemenue
AKCIIEPUMEHTATBHBIX
3a/1a4 1o TeMe.
Boruucnenus: mo
yYpaBHEHUSM

UCIOJIb30BaHUU
XUMHUYECKOHN MOCY bl U
000opyI0BaHUA.
[TpoBOAUTH BHIYHCIICHUS
0 XUMUYECKIM
YpaBHEHHUSM.
VYyacTBOBaTH B
COBMECTHOM paboTe.




XMMHYECKUX PEaKL Ui
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Pa3gen 2. HeMeTa/JIbI M UX COCAUHEHUS

2.1

O6man
XapaKTepUCTHKA
XHMHYECKHX 3JIEMEHTOB
VIIA-rpynnsl.
I'ajorennl

4

OO0mas
XapaKTEepUCTUKA
raJIOr€HOB.
Ocobennoctu
CTPOEHHUSI AaTOMOB,
XapaKTepHbIE
CTEIEHU OKUCIICHHUS.
Crpoenue u
buznvecKue
CBOMCTBA MPOCTBIX
BEIIECTB —
raJIOTCHOB.
XuMu4yeckue
CBOIICTBa Ha MpUMEPE
xJjopa
(B3auMoJIeliCTBHE C
MeTaJIaMH,
HEMeTaJIaMH,
IeJI0YaMHu).
XJI0pOBOAOPO.
ConsgHast KUCIlIoTa,
XUMUYECKHE
CBOMCTBA,
MOJTydeHHE,
MIPUMEHEHUE.
[enicTBue xnopa u

OOBsICHATH 001IHE
3aKOHOMEPHOCTH B
M3MEHEHUHU CBOICTB
HEMETAJUIOB U UX
COEIMHECHUH B
npeaenax Majabix
MEPUOOB U TJIABHBIX
MOATPYII
[Tepuoanueckoit
CUCTEMBI XHMHYECKHUX
AJIEMEHTOB C Y4ETOM
CTPOEHHS UX aTOMOB.
XapakTepru3oBaTh
¢buznyeckue u
XAMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB
raJIOTeHOB (Ha MpUMepe
XJIOpa) M CIOKHBIX
BEIIIECTB
(x;mopoBoaopoa,
XJIOpUJa HATPpHs),
CrocoObl UX MOJIYYEHHUS,
MPUMEHEHUE U 3HAYCHUE
B IIPUPOJIC U KU3HH
YeJioBeKa.

OHpCIIeJ'IHTL XJIOpUA-UOHBL

[TpuBneueHre BHUMAHHS
o0yJaromuxcs K
IICHHOCTHOMY aCIIeKTy
U3y4aeMbIX Ha YpOKax
SIBIICHUI, OpTaHU3aIHsI UX
paboThI ¢ IOTyyaeMon Ha
YPOKE COIMATbHO 3HAUNMOU
uHpOpManuei;

CTHMYJISIUS M TTOJIICPIKKA
pa3Ho00pa3Hoi
TI03HABATEIILHOW aKTUBHOCTH
pebeHka, MoJI0KUTEITLHOE
SMOLIMOHAIBHOE
MOJKPETIJICHUE Pa3INIHBIX €€
NpPOSIBIIEHUH, CO3/1aHue
YCIIOBHH JIJISl €€ Pa3BHUTHS;
YBEIMYCHHUE JTOTTN

CaMOCTOSITENIbHOM pabOThI
YUaIIUXCs B MPOIIECCe
o0OyueHus1, yCUJICHHE POIU
YMEHUI U HAaBBIKOB
CaMOCTOATEIIbHON
OpraHu3aly yJaluMucs
cBOel yueOHo-
MO3HABATEIbHON
JeATEeTLHOCTH.
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XJIOpPOBOIOPO/Ia Ha
OpraHu3M 4YeJIOBEeKa.
Baxueiiniue

XHOpI/II[BI Hn Ux
HaXOXKJIEHUE B
MIPUPOJIE.
Xumuueckuii
IKCHEepuUMeHm:

Jlemoncmpayuu:
ONLITHI,
OTpaXKaroIIne
¢duznueckue u
XUMUYCCKHE
CBOMCTBA rajioreHOB
U UX COCOUHEHUN
(BO3MOXKHO
UCIIONIb30BaHUE
BUJICOMATEPHAIIOB).
O3HaKOMJICHHE C
oOpasiaMu XJI0pUI0B
(ranoreHu10B).
Jlabopamopmuwiii
onvim:

N3yuenune
CBOMCTB COJISTHOM
KUCJIOTEL.
IIposencHue
KayeCTBCHHBIX

peakuuii Ha

B pactBope. [itanupoBath
1 OCYLIECTBISATh Ha
MPaKTUKE XUMHYECKUE
JKCIIEPUMEHTBI,
MIPOBOAMTDH HAOJIIOIEHUS,
JIeJ1aTh BBIBOJIBI 110
pe3yipraTam
AKCIIEPUMEHTA IIPU
IIPOBEICHUU
71a00PaTOPHBIX OIBITOB

U TIPaKTUYECKUX padoT.
CrenoBaThb

paBujIamM

6e3omacHoit

paboThI B

naboparopuu

npu

MCIOJIb30BaHUU
XUMHYECKON

MOCY/IbI U

00opynoBaHusl.
BeicTpanBats
pa3BEPHYTHIE MNCEMEHHBIE
1 YCTHBIC OTBETHI C
ornopoil Ha UH(OpMAaIHIO
13 y4yeOHHKA U
CIIPaBOYHBIX MaTEPHUAJIOB,
IPaMOTHO MCIOJIb30BaTh
U3YYEHHBIN TTOHATUINHBINA
anmnapar Kypca XuMuu




2.2

Oo0masn
XapaKTepUCTHKA
XMMHYECKHX 3J1eMeHTOB
VIA-rpynnsl. Cepa u eé
coe/IMHeHHUs

6

XJOPUI-UOHBI.
Ipakmuueckas
paboma

No 2: Tlonyuenue
COJISTHOM KHUCIIOTHI,
U3y4yeHue e€ CBOMCTB.
Buviuucnenus: no
YpaBHEHUSIM
XUMHUYECKUX
peaKkuuii, €Clii OJIUH
W3 peareHTOB JaH B
n30BITKE

Oouras
XapaKTePUCTUKA
sneMeHToB VIA-
TPYIIIBL
OcoOeHHOCTH
CTPOCHHS aTOMOB,
XapakTepHbIe
CTEIICHU OKHCIICHMSI.
Crpoenue n
busnueckue
CBOMCTBA MPOCTBIX
BEIIECTB — KUCIOPOa
U CEpHI.
AmnoTponHsbie
MoaupUKAITIT
KHCIIOPOJIa U CEPHI.
XuMHuJyeckue

OO0BICHATH 00LIHE
3aKOHOMEPHOCTH B

W3MEHEHHUU CBOMCTB

aneMeHToB VIA-rpynmbl

U UX COEIMHEHUH C
Y4ETOM CTPOCHUS UX
aTOMOB.
XapakTepru3oBaTh
¢duznueckue u
XMMHUYECKHE CBOMCTBA
MIPOCTOTO BEIIECTBA
Cephl U €€ COeAMHEHMI
(cepoBopopona,
OKCHUJIOB CEPBI, CEpHOU
KHCIIOTHI, CyJIb(aToB),
CHOCOOBI UX
MOJyYeHus,

[IpuBneueHne BHUMaHUS
oOyJaromuxcs K
[IEHHOCTHOMY aCIIeKTy
U3y4aeMbIX Ha ypoKax
SIBTICHHUI, OpTaHU3aIHs UX
paboThI ¢ MOTy4YaeMol Ha
YPOKE COMAIBHO 3HAYUMOU
uHpopmanuei;

pUMEHEHHE Ha YPOKe
JIMCKYCCH, KOTOpPbIE Jat0T
y4JaInuMCsi BO3MOKHOCTb
proOpECTH OMBIT BEIECHUS
KOHCTPYKTHBHOTO JIHAJIOTa;
IpUMEHEHHE Ha YpOKe
IpyNIoBOM paboThl, KOTOpas
YUUT HMIKOJTEHUKOB
KOMaHJHOU paboTe u
B3aUMO/JICHCTBHIO C APYTUMH
NEThbMU;

pUMEHEHHE Ha YpOKe
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CBOICTBA CEpHI.
CepoBogopon,
CTpOCHHE,
buzndecKue u
XUMHYECKUE
CBOMCTBA.

Oxcujipl cepbl Kak
MpeJICTaBUTENN
KHCIIOTHBIX OKCH/IOB.
CepHas kucnora,
buznIecKue u
XUMHUYECKHE
cBoiicTBa (00ImINe
KaK MpeJCTaBUTENs
KJ1acca KUCIIOT U
cneuuduyeckue).
XuUMHUYECKue
peaxiuu, Jexariue B
OCHOBE
MIPOMBIIIIIICHHOTO
crocoba Moy4eHus
CEpPHOM KUCJIOTHI.
[Tpumenenue. Conu
CEpPHOM KHUCIOTBHI,
KaueCTBCHHAS
peakius Ha
cynbdaT-uoH.
Haxoxnenue cepol u
€€ coeqHEeH B
MIPUPOJIE.

MPUMEHEHUE U
3HAYEHHUE B MPUPOJC U
KU3HU YETIOBEKa.
Onpenensath HATMYUE
cynb(haT-uoHOB B
pacTBope.

OOBACHATH CYLTHOCTD
HKOJIOTHYECKUX MPOOIIEM,
CBSI3aHHBIX C
nepepaboTkoi
COEJIMHEHUH Cephbl.
[Lmanuposats u
OCYIIECTBIISITh HA
MIPAKTUKE XUMUYECKUE
9KCIIEPUMECHTHI,
MIPOBOAMTDH HAOIIOICHUS,
JIeNaTh BBIBOJIBI 110
pe3yibpTaTam
IKCIIEPUMEHTA.
CnenoBaTh

paBUIIaM

Oe3omacHoi paboThI

B J1adopaTopuu npu
HCIIOJIb30BAHNN
XAMHYECKON

TOCYIBI ¥
00opyoBaHUsI.
[IpousBoguth
BBIYHCTICHUS 110

paboThI B apax, KOTopast
YYHT IIKOJIbHUKOB
KOMaHJHOH paboTe u
B3aUMOJICUCTBUIO C JPYTUMU
JNETbMH.




XuMuueckoe
3arpsi3HEHUE
OKPY’KAIOIIIECH CPeIbI
COCTMHCHUSIMU CEPBI
(KUCTIOTHBIC HOXKIH,
3arpsi3HEHUE
BO3JIyXa U
BOZI0OEMOB), CITOCOOBI
ero
MIPEI0TBPAICHUS.
Xumuueckuii
IKCREPUMEHM
Jlemoncmpayuu.
O3HakoMJIEHUE C
oOpasmamu cepbl U e€
COCTMHCHUSMU
(BO3MOKHO
HCTIOJIb30BaHHE
BHJIEOMATEPHAIIOB).
Habmonenue
npoiiecca
oOyraMBaHUs caxapa
MOJ TIEMCTBHEM
KOHIICHTPUPOBaHHOU
CEpPHOM KUCJIOTBHI.
Jlabopamopuvie
onvimol: V3yuenue
XUMHYECKUX
CBOWCTB
pazbaBieHHON

XAMHYECKUM

YpaBHEHUSM.

Ucnonb3oBars npu

BBIITOJIHCHUU

y4eOHBIX 3ajaHuI

TEKCTHI y4eOHUKa,

CIIpaBOYHbIC

MaTepHuabl
(ITepuonnyeckyro
CHUCTEMY XUMHYECKUX
anemenToB . 1.
MenpeneeBa, Tabiuiy
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHHMH M COJCH B
BOJIC,
ANEKTPOXUMHYECKUN PsiJT
HaIpPsDKEHUN METaIIOB).
Hcnons3oBate npu
BBITIOJTHEHUH YYE€OHBIX
3aJlaHUl U B IpoLiecce
HCCIIeI0BaTEIbCKOM
JIeATETbHOCTH HAyYHO-
MONYJISIPHYIO
TUTEPATYPY
XHUMHYECKOTO
COJIepXKaHUS,




2.3

Oowmas
XapaKkTepuCcTHKA
XMMHYECKHX IJ1eMEeHTOB
VA-rpynnsl. A30T,
(pochop u nx
coe/IMHeHHUs

CEpPHOM KUCIOTBHI.
[IpoBenenue
Ka4yeCTBECHHOM
peakIuu Ha
cynbdar- HoH U
HaOI0IeHUE
IIpU3HAKa eé
MIPOTEKAHHUS

OO0mas
XapaKTePUCTUKA
siieMeHTOB VA-

TPYIIITEL.
OcoOenHoctH
CTPOCHUS aTOMOB,
XapaKTepHbIe
CTETICHU OKUCIICHHUS.
A3sor,
pacrnpocTpaHeHHE B
pUpoe,
buznueckue u
XMUMUYECKHE
CBOMCTBA.
Kpyrosopor azora B
IpUpOJIE.

AMMuak, ero
buznueckue u
XUMUYECKHE
CBOMCTBA, ITOJIy4EHUE
u npuMeHenue. Conun
AMMOHWUS, UX

OO0BsACHATE 00111E
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
anemeHToB VA-

TPYIIBI U HX
COEIMHEHUH C Y4ETOM
CTPOEHHS UX aTOMOB.
XapakTepus3oBaTh
¢duznueckue u
XAMHYECKHE CBOMCTBA
MPOCTHIX BEUIECTB a30Ta U
dbocdopa u ux
COeIMHEHUH (aMMHaka,
COJIeli aMMOHHUS, a30THOM
KHUCJIOThI, HUTPATOB,
okcuzaa pocdopa (V) u
bocopHOIi KHCTOTHI,
docdaroB), cmocoObI Ux
MOJTYYCHUSI, TPUMEHEHUE
Y 3HAUYEHHUE B NMPUPOJIE U
JKA3HU YETIOBEKA.

[ToOyxnenue obyyaronxcs
co0iroaaTh Ha ypoke
OOIICTTPUHSATHIC HOPMBI
MOBEJICHUS, TIPaBHJIa
OOIIEHUS CO CTApPIIUMH U
CBEPCTHUKAMH, TTPUHITHAITHI
yueOHOW TUCIUILTUHBI U
caMOOpTraHU3aIlnu;
BKIIIOUEHUE B YPOK UTPOBBIX
IPOIIETYp C LEINBI0
MOJIEP>KaHUSI MOTHUBALIUN
o0y4aromuxcs K MoIy4eHHIo
3HAHUH, HAJIAXKUBAHUIO
MTO3UTHUBHBIX
MEXIMYHOCTHBIX OTHOIICHUH
B KJIacce;
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buznvecKue u
XUMUYECKHE
CBOMCTBA,
MIpUMEHEHUE.
KauectBennas
peakiys Ha MOHbI
AMMOHHSL.
A30OTHAas KUCJOTa,
€€ MoJIyYeHHE,
¢duznueckue u
XUMHUYECKHE
cBoMcTBa (001IHE
KaK
MpeACTaBUTENS
KJ1acca KUCIIOT U
crienuduaeckue).
Hcnons3oBanue
HUTPATOB U COJIEN
aMMOHHUS B
KauecTBe
MUHEPATBHBIX
yA0OpeHHUil.
XUMHUYECKOE
3arpsi3HEHHNE
OKpY’Karollen
cpensl
COCTMHCHUSIMU
a3zoTa (KHCIOTHBIE
TOXKH,
3arpsi3HEHUE

OrnpenensiTh HOHbBI
aMMOHMS U (ochaT-uoHBI
B pacTBoOpeE.

OOBSICHSTH

CYIITHOCTh
HKOJIOTHUECKUX
npo0JieM, CBSA3aHHBIX

C HaXOXKJIEHUEM
COCIMHEHUH a30Ta U
docdopa B
OKpYXarolen cpese.
[Lmanuposats u
OCYIIECTBIISITh HA
MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI,
MIPOBOAMTH HAOIIOICHUS,
JieNaTh BBIBOJIBI IO
pe3yiabTaTam
HKCIEPUMEHTA MPU
IIPOBEICHUHU
71a00paTOPHBIX OIBITOB U
PaKTUYECKON paboThI.
CnenoBath npaBuiiaMm
Oe3omacHoil paboThI

B J1a0opaTopuu npu
WCTIOJIh30BaHUHT
XMUMUYECKOH MOCYbI

1 000pyI0BaHUS.
IIpousBoauTh
BBIYUCIICHUS 10




BO3/yXa, MTOYBBI U
BOJIOEMOB).
docdop,
AJUTOTPOITHBIE
MoaupUKAITIH
hocdopa,
dusnueckue u
XUMHUYECKHE
cBoiictBa. OKcHg
docdopa (V) u
dbochopHas
KHCJIOTA,
buznveckue u
XUMHUYECKHEC
CBOMCTBA,
MOJTyYeHHE.
Hcnonb3oBanne
docdaros B
KaueCcTBe
MUHEPATBHBIX
yA0OpeHHUil.
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
O3HaKOMJIEHHE C
buznuecKuMu
CBOICTBaMH a30Ta,
dochopa u ux
COEMHEHU I

XUMHYECKUM
YpaBHEHUSIM.
Hcnonws3oBath mpu
BBITMIOJTHEHUH

y4eOHBIX 3aJaHHI
TEKCThI YY€OHHKA,
CIIpaBOYHbIC

MaTepHuabl
(MepUOUYECKYIO CUCTEMY
XUMHUYECKUX IJIEMEHTOB
J1. 1. Menpeneesa,
Ta0JIMIly pAaCTBOPUMOCTH
KHCIIOT, OCHOBaHUH U
coJIell B BOJIE,
AIEKTPOXUMHYECKUN PsiJT
HaNpPsDKEHUN METAJUIOB)




(BO3MOXKHO
UCIIOJIb30BaHUE
BHJICOMATEPHAIIOB).
O3HakoOMJIEHHE C
o0pa3lamMu a30THbBIX
1 hochopHBIX
yA0OpEeHHUIA.
[Tonyuenue,
cobupanue,
pacro3HaBaHue 1
M3y4YECHHUE CBOMCTB
aMMHaKa.
BszaumoneiictBue
KOHIEHTPHUPOBAHHOMN
A30THOW KHUCIIOTHI C
MebI0 (BO3MOYKHO
HCIIOJIb30BaHNE
BUJICOMATEPHAIIOB).
Jlabopamopnobie
OnbImMbl:
IIpoBeneHue
KaueCTBEHHBIX
peakuuii Ha MOH
aMMOHUS U
docdar-uoHn, u
U3y4yeHue
MIPU3HAKOB UX
MIPOTEKAHUS.

Ipakmuueckas




2.4

Oo0wmasn
XapaKTepUuCcTHKA
XHMHYECKHX 3JIeMeHTOB
IVA-rpynnsl. Yriepoa
U KPEMHHH M UX
COCAMHECHUS

paboma Ne 3:
ITonyyenue ammuaka,
H3y4YEHUE €0
CBOMCTB.
Buiuucnenus: no
YpaBHEHUSM
XUMUYECKHUX PEaKIui

Oouas
XapaKTePUCTUKA
sneMmeHToB |VA-
TPYIIIIBL
OcobeHHOCTH
CTPOCHHS aTOMOB,
XapaKTepHBIC
CTEIICHU OKHCIICHMSI.
Yraepon,
AJUTOTPOITHBIE
Moaudukanmm,
pacmpocTpaHeHHe
B MIPUPOJIE,
duznueckue u
XUMHYECKHE
CBOMCTBA.
AncopOmmst.
Kpyrosopor
yriaepoaa B
pHUpoJIe.
Oxcuapl

OOBICHATH 00LIUE
3aKOHOMEPHOCTH B

W3MEHEHHUU CBOMCTB

anemMeHToB |V A-Tpymnibl

U UX COCAMHEHUH C
y4ETOM CTPOCHUS UX
aTOMOB.
XapakTepHu30BaTh
buznyeckue u
XMMUYECKHE CBOUCTBA
MIPOCTHIX BEIIECTB

YIJIepoJa U KPEMHUS U UX

coelMHEeHUH (OKCUIO0B
YIJIepOJa, YTOJIbHOU
KHCJIOTHI, KapOOHATOB,
OKCHUJa KPEMHHUH,
KPEMHUEBOU KUCIIOTHI,

CHJIMKATOB), CIIOCOOBI UX
MOJIyYeHUsl, IPUMEHEHUE
Y 3Ha4eHHE B MIPUPOJIE U

[ToOyxnienue obyyaronxcs
cO0JTI01aTh Ha YPOKe
OOLIENPUHATHIE HOPMBbI
HIOBE/ICHHS, TIPaBHJIa
OOLIEHMS CO CTapIIMMHU U
CBEPCTHUKAMH, IPHHIIUIIBI
y4eOHON AUCIUIUIMHBI U
CaMOOpraHU3alH;
BKITIOYEHHE B YPOK HUTPOBBIX
HPOLEYp C LEIbI0
HOJ/IepP’KaHUsl MOTHBALIUU
o0yyaromuxcst K MoIy4eHHI0
3HaHU, HaJIAXKUBAHUIO
TIO3UTHUBHBIX
MEKIMYHOCTHBIX OTHOILEHHH
B KJIacce;

HpI/IBJ'Ie‘—IeHI/Ie BHUMAHUA
o0yJaromuxcs K
LIEHHOCTHOMY aCIEKTY
M3y4aeMbIX Ha ypOKax
SIBJIeHPIfI, opraHu3anusa ux
paboThI ¢ MOTy4yaeMol Ha
YPOKE COIMAIBHO 3HAYUMOU
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yraepojaa, ux
dusnueckue u
XHMHYECKHE
CBOMCTBA,
NEUCTBHE Ha
JKUBBIC
OpTaHHU3MBI,
MOJTydCHUE U
MIPUMCHCHHE.
OKOJIOTUYECKHE
po0JIEMBI,
CBSI3aHHBIE C
OKCHIOM
yraeponaa (1V),
TUIIOTE3a
r100aJILHOTO
MOTEIJICHUS
KJIMMaTa,
ITaPHUKOBBIN

s dekr.
YronpHasg KHCIOTA U
e€ coiu, ux
duznueckue u
XUMHYECKHE
CBOIICTBa, MOJTy4YeHUE
U TIpUMEHEHHUE.
KadgecTBenHnas
peakIus Ha
KapOOHATHOHBI.

Hcnonn3oBanue

’KM3HU YEJIOBEKA.
OOBACHATH NPUYHHHO-
CJIEZICTBEHHYIO CBS3b:
CTPOEHHUE BELECTBA —
CBOMCTBA — IPUMECHEHHUE
— Ha NpuMepax
COCIMHEHUH YIIIepoaa U
kpemHus. Onpenensirsb
KapOOHAT- U CUJIMKAT-
HOHBI B pacTBOpE.
OOBACHATH CYyLTHOCTD
HKOJIOTHYECKUX MPOOIIEM,
CBSI3aHHBIX C
HaXO0XIEHUEM
YIJIEKUCIIOro ra3a B
OKpYXKarolleu cpee.
IToarBepxxaath
0COOEHHOCTH COCTaBa
OpPraHMYECKUX BEIIECTB
IIpUMEpPaMU IPOCTBIX
COEJMHEHUH (MeTaH, 3TaH,
ATHWJIEH, alleTUJIEH, STaHO,
TIIMLEPHH, YKCYCHAas
KHCJIO0Ta), B3aUMOCBS3b
HEOPraHUYECKUX
COCIMHEHUH YIJIepoaa U
OpPraHMYECKUX BEIECTB.
OnuceIBaTh posib OEIKOB,
KHUPOB U YIIIEBOJIOB B

(G YHKIIMOHUPOBAHUHT
JKUBBIX OpPraHU3MOB,

nHpopmarnuei;

NpUMEHEHHE Ha YpOKe
JMCKYCCHUI, KOTOpPBIE TAI0T
y4aIruMCsi BO3MOKHOCTb
pUOOPECTH ONBIT BEACHUS
KOHCTPYKTUBHOTO JIAJIOra;
NpUMEHEHHE Ha ypOKe
IpyNIIOBON pabOThI, KOTOpast
YUHT IIKOJIEHUKOB
KOMaHJHOH paboTe u
B3aUMO/ICHCTBHUIO C JPYTUMHU
JeTbMU




KapOOHATOB B OBITY,
MEIUIHE,

IMPOMBIINIJICHHOCTH U

CEBLCKOM XO3SHCTBE.

IlepBoHavasbHbBIE
MOHSTHS 00
OpPraHUYeCKUX
BEIIeCTBaxX Kak O
COETMHEHUSIX
yriaepoja (MeTaH,
3TaH, STHUJIEH,
alleTUJICH, 3TaHOJ,
TITUIEPUH, YKCYCHAS
KHCJIOTA).
IIpupoausie
WUCTOYHUKHA
yIJ1€BOAOPOAOB
(yronsb, mpupoAHBIN
ras, HeTh),
HPOAYKTHI UX
nepepadoTKu
(OeH3uH), UX poOJb B
OBITY U
MIPOMBITIIJICHHOCTH.
ITonsTue o
OMOJIOTYeCcKH
Ba)KHBIX BEIIECTBAX:
KuUpax, Oenkax,

COCTaB MPHUPOIHBIX
HUCTOYHUKOB
YIII€BOJIOPOAOB, UX POJIb
B OBITY U
MPOMBIIIIJICHHOCTH.
[TpoBOAWTH BHIYMCIICHUS
M0 YPaBHEHUSAM
XUMHUYECKUX PEaKIIUu.
[ImanupoBats u
OCYIIECTBIISITh HA
MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIOICHUS,
JIeJIaTh BBIBOJIBI 110
pe3ynbTaTam
HKCIIEPUMEHTA MIPU
MPOBEJICHUU
71a00pPATOPHBIX OIBITOB U
MPAKTUYECKUX padoT.
CnenoBathb

paBUIIaM

Oe3omacHoil paboThI

B J1adopaTopuu npu
HCIOJIb30BaHUN
XUMHYECKOH

TOCY/IBI
000pyIOBaHUA.
Hcnonk3oBath mpu
BBITIOJTHCHHUH

y4eOHBIX 3aaHui




yIaeBoAaxX — U UX
pOJHU B )KU3HU
YeJIoBeKa.
MarepuaiibHOE
CJIMHCTBO
OpraHUYECKHUX U
HEOPraHUYECKHUX
COCJIMHEHU.
Kpemnmnii, ero
buznIecKue u
XUMHYECKHE
CBOMCTBA,
MOJTyYCHUE U
IIpUMEHEHHE.
CoenuHeHust
KpEMHUS B
npupoze. Obuue
MpeJcTaBIeHusT 00
OKCHJIC KpEMHUS
(IV) u kpemMHUEBOIT
KHCIIOTE.
CUIIHKATBI, X
HCITOJIb30BAaHUE B
OBITYy, MEIUIINHE,
MIPOMBIIIIJICHHOCTH.
Baxwueiimine
CTPOUTENbHBIE
MaTepHaIbI:
KepaMHKa, CTEeKJIO,

TEKCTHI y4eOHUKa,
CIpaBOYHBIC
MaTeprabl

(ITepuoguyeckyto cucremy

XHUMHYECKHX 3JIEMEHTOB
J. 1. Menneneena,
Ta0IMILy PAaCTBOPHUMOCTH
KHCJIOT, OCHOBAHHI U
coJieH B BoJIE,
AIEKTPOXUMHYECKUN PsiJT
HaAIpPSDKEHUN METAJUIOB)




LIEMEHT, OETOH,
JKeNe300€TOoH.
[Tpobaembr
0e30macHoro
HCIIOIL30BaHUs
CTPOUTEIILHBIX
MaTepHayioB B
IIOBCEIHEBHOMI
JKA3HU.

Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu.
Monaenu
KPUCTAJUIMYECKUX
peIETOK amasa,
rpadura, QysuiepeHa.
O3HaKOMJICHHE C
MPOLECCOM
azcopouu
pPacTBOPEHHBIX
BEILIECTB
AKTHBUPOBAHHBIM
YIJIEM U YyCTPOKWCTBOM
MIPOTUBOra3a.
O3HakoMIIEHUE C
MPOAYKIMEH
CWJIMKATHOU
MIPOMBIIIICHHOCTH
(Buneomarepuansi:
CUJIMKATHAsI




IIPOMBIILIJIEHHOCTB ).
Mogaenu Monekymn
OpPraHUYeCKUX
BEIIIECTB.

Jlabopamopmuwiii
onvim:
ITonyuenue,

cobupanue,
pacno3HaBaHue U
M3y4YEHUE CBOMCTB
YIJIEKUCIIOro Trasa.
IIpoBencHue
KaueCTBEHHBIX
peakuuii Ha
KapOOHAT 1
CUJIMKAT-UOHBI U
U3Yy4EHHE
MIPU3HAKOB UX
IIPOTEKaHUS.
IIpakmuuecxue
pabomui:

Ne 4. Tlonyuenue
YIJIEKUCIIOro rasa,
U3Y4YEHHUE ETO
CBOMCTB.

Ne 5. Pemenne
AKCTIEPUMEHTATbHBIX
3a/1a4 1o Teme
«Baxneimmue




Hroro nmo pazaeny
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Pazgen 3. MeTa/JIbI M BX COeIUHEHU S

HEMETAJUIbI U UX
COEIMHEHUS
Buviuucnenus: no
ypaBHEHUSM
XUMUYECKUX PEaKIUi

3.1

O01mme cBolicTBa
METAJLJIOB

OOmmas
XapaKTepUCTUKa
XHUMUYECKHX
3JIEMCHTOB —
METaJIOB Ha
OCHOBAHHH HX
IIOJIOKCHHS B
ITepuoauueckoit
CHCTEME XMMHUYCCKUX
2JIEMEHTOB

JI.1. MeHnnaeneeBa
Y CTPOEHUS
aTOMOB.
Crpoenue
METaJIJIOB.
Meramnyeckas
CBSI3b U
MeTaIndecKas
KpHCTaJUIMYeCKas
pemeéTka.
DNEKTPOXUMHUYECK
Wl pAn

PackpsiBaTh cMBICT
MU3Yy4aeMbIX ITOHATHN U
IPUMEHSTh 3TU MOHATUS
IPU ONMCAaHUU CBOUCTB
BEIIIECTB U UX
MpEBpAILICHUH.
OO0BsACHATE 00111E
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
AJIEMEHTOBMETAJIIOB U UX
COETMHEHUH C YYETOM
CTPOEHUS X aTOMOB.
XapakTeprus3oBaThb
CTpPOEHHE METAJIOB,
oburne Gpundeckue u
XUMHUYECKHE CBOICTBA
METAJIJIOB.
XapakTepu3oBaTh 0011e
CHOCOOBI MOTyYSHUS
METAaJIJIOB.

OnuceIBaTh CIIOCOOBI

[IpuBneueHne BHUMaHUS
oOydJaronmxcs K
[EHHOCTHOMY aCHeKTy
M3Yy4aeMbIX Ha ypoKax
SIBJIGHUH, OpTaHU3alUs UX
paboThI ¢ IOJTyyaeMon Ha
YpOKe COLMaIbHO 3HAYUMOM
uHpOopManuei;

pUMEHEHHE Ha YpOKe
UHTEPaKTUBHBIX (POopM
paboThI ¢ 00YJArOIIUMHUCSL:
WUHTEJUIEKTYaJIbHBIX UTD,
CTUMYJIUPYIOIINX
M03HABATEJIbHYI0 MOTHUBAILIUIO
oOyJaromuxcs;

BKITIOYEHHE B YPOK HUTPOBBIX
IPOLEAYP C LENBIO

MoJIIep KaHUsT MOTHBAIHN
o0yJaromuxcs K MoJIy4eHHIO
3HAHWH, HaNaKUBAHUIO
MO3UTHUBHBIX
MEXIIMIHOCTHBIX OTHOIICHUH
B KJlacce; MHULIMUPOBaHHUE U
MO/JIepKKa
UCCIIEI0BATEIbCKOU

bubmm
oTeka
1HOK
https://
m.edsoo
ru/7t41
a636
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HaIpsOKEHU N
METaJIIOB.
dusnyeckue u
XHUMUYECKHE
CBOMCTBaA
MeTtaiioB. OOmue
CIIOCOOBI
MOJTyYSHUS
METaJIJIOB.
Ilonstue o
KOPPO3UH
METaJIOB,
OCHOBHEIC
CIIOCOOBI 3aIMTEI
UX OT KOPPO3HH.
Cnnagsl (cTaib,
9yT'yH,
JIOpaTIOMUHUMN,
OpoH3a) U ux
MIPUMCHCHHE B
OBITY U

MPOMBIINIJICHHOCTH.

Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
O06pa3ibl
METaJUIOB U
CIIJIaBOB.
N3yuenune
pe3yIbTaTOB

3aIlUTHl METAIIJIOB OT
KOppO3HH.
CnenoBatp npaBuiIaM
0e30macHOi paboTHI B
naboparopuu npu
UCII0JIb30BaHUU
XUMHUYECKOH NIOCYBI U
000opyI0BaHUA.
IIpousBoauTh
BBIYUCIICHUS 10
YpaBHEHUSAM
XUMHUYECKUX PeaKIINid,
€CJIM OJIUH U3
pEeareHToB COACPKHUT
MPUMECH.
VYuacTBOBaTh B
COBMECTHOM paboTe
B IIape WJIU TpyIIIIe.
Hcnons3oBate npu
BBITTOJIHEHUH YUEOHBIX
3aJaHUH TEKCTEI
yueOHUKa, CIIPaBOYHbIE
MaTepHabl
(ITepuoauueckyro
CHUCTEMY XMMHYECKHX
anemenTtoB Jl. U.
MenneneeBa, Tabnuiy
PacTBOPUMOCTHU KUCIIOT,
OCHOBAaHUH U COJIEH B
BOJIE,

JCATCIIBHOCTH o6yqa}oumxcs;.




KOppO3uu

METaJIJIOB

(BO3MOXKHO

MCIIOJIb30BaHUE

BUJICOMATEPHAIIO

B).

Jlabopamopnoie

onvimul:
O3HaKOMIICHHE C
oOpa3amu
METaJJIOB U
CILIaBOB, UX
(bU3nIeCKUMHU
CBOMCTBaMH.
Buviuucnenus: no
yYpaBHECHUSM
XUMHYECKHX
peaKuuii, €Clii OJIUH
W3 peareHToB
COJIEPKUT PUMECH

BIEKTPOXUMHUYECKUM PsiJT
HaIpsHKEHUH METaJlIOB)

3.2

BakHelinme MeTaIbI
M UX COeJHHEHHUS

16

[Ienounbie
METAJLJIBL:
MOJIOKEHUE B
ITepuoanueckoit
cUcTeMe
XUMHUYECKUX
snemeHToB JI.11.
Menneneena,
CTPOCHHE UX
aTOMOB,

OOBsCHATH 001IHEe
3aKOHOMEPHOCTH B
U3MEHEHUHU CBOMCTB
AJIEMEHTOBMETAIIIOB U UX
COEIMHEHUH B Ipynnax ¢
Y4ETOM CTPOCHUS UX
aTOMOB.
XapakTepHu3oBaTh
duznueckue u

[TpuBnedyeHne BHUMaHUS
oOyJaromuxcs K
[IEHHOCTHOMY acCIIeKTy
U3y4aeMbIX Ha YpOKax
SIBTICHHI, OpTaHU3AIHS UX
paboThI ¢ moy4aeMoii Ha
YPOKE COIMAIIBHO 3HAYNMOU
uHpopmManuei;
MpUMEHEHHE Ha YPOKe
UHTEPAKTHBHBIX (OPM
paboThI ¢ OOYJAFOIITUMUCS

bubmm
oTeka
1HOK
https://
m.edsoo
u/7f41
a636
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HaXO0XKJICHUC B
MpUpoe.
dusnyeckue u
XUMHYECKHE
cBoMcTBa (Ha
MpuMepe HATpus U
kanus). OKkcuzpl u
TUIPOKCHUIbI

HATpUs U KaJusl.
IIpumeHeHne
IIEJIOYHBIX

METAJJIOB U UX
COCIUHEHUN.
[llenouno3eMenbHEIC
MeTaJIbl Maruui 1
KaJIbIIMi: OJI0XKCHNE
B [lepnonnueckon
CHCTEME XUMHYCCKUX
3JIEMEHTOB

JI.1. MeHneneena,
CTPOEHHE UX aTOMOB,
HaXOXKJIEHUE B
MIPUPOJIE.
du3znyeckue u
XUMHYECKHE
CBOMCTBA Mar"Husi u
KaJabIIHs.
Baxneimme
COCIMHCHUS KaJIbIIUs
(okcu, THAPOKCHUTI,
coim). XKéctkocTh

XMMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB
METaJUIOB U UX
coeMHeHuN (OKCU/IOB,
THJIPOKCHUJIOB, COJIEH),
CrocoObl UX MOJIYYEHHUS,
IIPUMEHEHUE 1 3HAUCHHE
B [IPUPOJIE U )KU3HU
YyeJoBeKa. Y CTaHABIMBATh
MPUYUHHO-
CJICICTBEHHYIO CBSI3b:
CTPOCHHE BEIEeCTBA —
CBOMCTBAa — IPUMECHEHUE
— Ha IpUMepax
M3Yy4aeMbIX BEILIECTB.
Pacnio3znasarts ¢
MOMOIIIbIO KAYE€CTBEHHBIX
peaKkIMil HOHbI METAJJIOB:
MarHusi, KajubLus,
QIIOMUHUSL, IUHKA,
xenesa (1) u xenesa (I11),
menu (I1).

Jlokas3eIBaTh
amM(pOTepHBIN XapakTep
OKCHJIOB ¥ THIPOKCHIOB
ATIOMUHHUSI U IIMHKA.
[ImanupoBats n
OCYIIECTBIISITh Ha
MPaKTUKE XUMHYECKUE
IKCIIEPUMEHTHI,

UHTEJUICKTYaJIbHBIX UTD,
CTUMYJIUPYIOLIHAX
MI03HABATEIbHYIO MOTHUBAIIUIO
o0yJaromuxcs;

BKITIOYCHHUE B YPOK HUTPOBBIX
HPOIETYp C LEIBI0
NOJICP’KaHUS] MOTHBALIUU
00yYaromuxcs K MoJIy4eHHIO
3HaHUH, HAJIAXKUBAHUIO
IIO3UTHUBHBIX
MEKITHYHOCTHBIX OTHOIICHHH
B KJIacCe; MHUIIMUPOBAHHUE U
TIOJJICPIKKA
MCCIIEI0BATEIICKOM
JEeSITeIIbHOCTH 00YYarOIIUXCSL.




BOJBI M CITOCOOEI €€
YCTpaHEHHUS.
AJTIOMUHUI:
IIOJIOKEHHE

B [Iepnoanueckoit
CHCTEME
XUMHYCSCKHUX
anemenToB J[.W.
Menpaeneena,
CTPOEHHUE aTOMa,
HaXO0XJICHHC B
MpUpoe.
duznyeckue u
XHUMUYECKHE

CBOMCTBA aJTIOMUHUS.

AmdorepHbie
CBOMCTBA OKCHJIA U
TUAPOKCHIA
amomuHu. JKeneso:
IIOJIOKEHHE B
ITepuoauueckoit
CHCTEME
XHUMHYECKHX
snemeHToB JI.1.
Menneneena,
CTPOEHHUE aTOMa,
HaXO0XXJICHUE B
MpUpOJE.
du3znuecKkue u
XUMHYICCKHE

MIPOBOJIUTH HAOIIOICHUS,
JIEJIaTh BBIBOJIBI 110
pe3yabTaTam
AKCIIEPUMEHTA TIPH
MIPOBEJICHUU
71ab0pPaTOPHBIX OMBITOB H
MPAaKTUYECKUX padoT.
CnenoBatb

npaBuIamM
6e3omacHoit

paboTHI B

naboparopuu npu
WCII0JIb30BaHUU
XUMUYECKON

MOCY/IbI U

000pyI0BaHUA.
IIpousBoauTh
BBIYHMCIICHUS 110
XUMUYECKUM
YpaBHEHUSIM.
YyacTBOBaTh B
COBMECTHOM

pabote B mape

WJIU TpyMIe.
BeicTpanBats
pa3BEPHYTHIE MUCbMEHHBIE
U YCTHBIE€ OTBETHI C
omopoii Ha uH(OpMAIHIO
13 yueOHHKa U




CBOICTBA Kee3a.
Oxcupl,
TUAPOKCHJIBI M COTTH
xkenesa (1) u xxenesa
(1), ux cocras,
CBOMCTBA U
MOJIy4eHHE.
Xumuueckuii
IKCREPUMEHM:
Jlemoncmpayuu:
Oco0eHHOCTH
B3aHUMOJCHCTBHUS
OKCHUJIa KaJIbIus U
HATpHsl C BOJOU
(BO3MOXKHO
HCIOJIL30BaHUE
BUJICOMATEPHAIIOB).
OkpaivBanue
IJIaMEHH MOHAMH
HATpUS, Kalus U
KaJb1us (BO3MOXHO
HCIOIb30BaHUE
BUJICOMATEPHUATIOB)
Hccnenosanme
CBOMCTB KECTKOM
BOJIBL.

IIpouecc

TOPEHUS

KeEJe3a B

CIIPaBOYHBIX MaTEPHUAJIOB,
IPaMOTHO UCIOJIb30BaTh
M3yYCHHBIN OHATUUHBINA
anmapat Kypca XUMHUHU




KHCJIOpO/Ie
BO3MOXHO
UCTIOJIb30BaHU
e
BUJICOMAaTEpHa
JIOB).
Jlabopamopmwi
e onvlmol:

[IpoBenenue
Ka4eCTBEHHBIX
peaKIMii Ha MOHBI
(MarHwmsi, KaupIus,
AJTIOMUHHUS IIUHKA,
xkenesa (I1) u xenesa
(1), meau

(1), onucanue
MIPU3HAKOB MX
MPOTEKAHUS.
HccnenoBanue
aM(pOTEepHBIX CBOICTB
TUAPOKCHIA
ATIOMUHHS U
THJIPOKCH/IA ITTHKA.
IIpakmuueckue
pabomui:

Ne 6. X)KéctkocTh
BOJIBI U METOJIBI €€
YCTpaHEHHS.

No 7. Pemienue




AKCIIEPUMEHTAIIbHBIX
3a7a4 10 TeME
«Baxnenmme
METaJUIbl M UX
COCIMHCHUS.
Buviuucnenus: no
yYpaBHEHUSM
XAMUYECKHUX
peaKkuuii, €Clii OJIMH
W3 peareHTOB JaH B
U30BITKE WA
COJICPKUT MPUMECH;
MAacCOBOH JI0JIU
BBIXOIa MMPOJIYKTa
peakuu

Hroro nmo pazneny

Pa3nes 4. Xumus u okpy:kawomasi cpeaa

20

41

BeunrecrBa n
MaTepnamﬂ B JKU3HU
yeJI0BeKa

BemiectBa n
MaTepHuabl B
IMOBCEIHEBHOM
JKM3HH YEJI0BEKA.
bezomacHoe
HCIOJIb30BaHUE
BEIISCTB U
XAUMHYECKHX
peaxiuii B ObITY.
IIepBas momorp

IIprU XUMHUYECKUX

Xapaktepu3oBaTh
pOJIb XUMUHU B
pa3anyuHbIX chepax
JIeSITeIbHOCTH
JII0JIei, OCHOBHBIE
BEIIIECTBA U
MaTepuabl,
MIPUMEHSIEMbIE B
JKU3HU
COBPEMEHHOTO
YeI0BeKa.
OOBSICHITH YCIIOBUS

[IpuBnedyenne BHUMaHUS
oOyJaromuxcs K
[IEHHOCTHOMY acCIIeKTy
U3y4aeMbIX Ha YpOKax
SIBTICHHUIA, OpTaHU3aIHs UX
paboThI ¢ MOTy4aeMol Ha
YPOKE COIMATIBHO 3HAYNMOU
uHpopmManuei;
MpUMEHEHHE Ha YPOKe
UHTEPAKTHBHBIX (OpPM
paboThI ¢ OOYJAFOIITUMUCS
UHTEJUICKTYaJIbHBIX UTP,
CTHUMYJTUPYIOIIAX

bubmnn
OoTeKa
HOK
https://
m.edsoo
u/7f41
a636
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Hroro no pasneny

o)Korax u
OTpaBJICHUSIX.
Xumuaeckoe
3arps3HEeHUE
OKpYyKaroleun
cpenbl
(npenenbHas
JIOIyCTUMast
KOHIIEHTpaLUs
BelecTB. Poib
XUMUM B PEIICHUU
SKOJIOTHYECKHUX
npooJieM.

Xumuueckuii

IKCnepumenm:

Jlemoncmpayuu:
N3zyuenune oOpas1os
MaTepuaioB
(cTexJo, CriIaBbl
METaJIOB,
TTOJTUMEPHBIE
MaTepuabl)

0e30macHoro
MCII0JIb30BaHNUs BEUIECTB U
XMMUYECKHUX peakiuii B
OBITY.
AHanu3upoBaTh U
KPUTHYECKH OLICHUBATh
UH(POPMALIKIO O BIUSHUN
IPOMBIIIICHHOCTH,
CEJICKOT'0 X035 CTBa,
TpaHCIOPTa U Ap. Ha
COCTOSIHME OKpYKaroLen
Cpepbl.
YMeTh 0OKa3bIBaTh
HEPBYIO IOMOLIb HpPHU
XUMUYECKHUX 0XKOrax u
OTpaBJICHUSIX.
[IpuHuMaTe ydactue B
o0cyxeHuu npodeM
XAMHUYECKON U
JKOJIOTUYECKOU
HaIpPaBJIEHHOCTH,
BBICKa3bIBaTh
COOCTBEHHYIO MO3UIIHIO
o mpooyieme u
npeJiaraTb BO3MOKHBIE
IIYTU €€ peLICHUs

MI03HABATEIbHYIO MOTHUBAIIUIO
oOyJaromuxcs;

BKITIOYCHHUE B YPOK HUTPOBBIX
HPOIETYp C LEINBI0
NOJICP’KaHUsI MOTHBALIUU
00yJaromuxcs K MoJIy4eHHIO
3HaHUH, HAJIAXKUBAHUIO
IIO3UTHUBHBIX
MEKITHYHOCTHBIX OTHOIICHHH
B KJIacCe; MHUIIMUPOBAHHUE U
TIOJJICPIKKA
MCCIIEI0BATEIICKOM

ACATCIIbHOCTH 06yqa}oumxc51.

Pe3epBHOe Bpemst

buonu
oTeKa




HOK
https://
m.edsoo
Tu/7f41
a636

OBHIEE KOJIMYECTBO
YACOB IO TPOT'PAMME

68
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IHOYPOYHOE IINTAHUPOBAHHME

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTposabHubie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIe
padoThI padoTshI
pecypchl
[Ipenmer xumuu. Ponib XMMHM B )KU3HU YETIOBEKA bubmmorexa LIOK
1 bea ' ' 1 https://m.edsoo.ru/ff0d21
Tena u BentecTna.
Oc
bubnunoreka LIOK
2 [ToHsiTHE O METO/IAX O3HAHUS B XHUMUHU. 1 https://m.edsoo.ru/ff0d22
7e
IIpakTnueckas padora Ne 1 «IIpaBuia padorsl B Bbu6moreka [JOK
3 JIaGopaTOPUM M MPUEMBI 00paLeHHs ¢ JIa00PATOPHBIM 1 1 https://m.edsoo.ru/ff0d23
000py10BaHHEM). dc
bu6nmorexa LIOK
4 Yuctele BemecTBa 1 cMecu. CriocoObl pa3esieHHs: CMECEH. 1 https://m.edsoo.ru/ff0d26
ca
bu6nmorexa LIOK
IT 02 «P i
5 pakTu4yeckasi padora Ne 2 « ua3ne.11enne cmecel (Ha 1 1 https://m.edsoo.ru/ff0d28
npuMepe OYUCTKH MOBAPEHHOI COJIN)». o8
Cra a a a bubmuoreka [{OK
6 TApTOBas INATHOCTHIA. 1 1 https://m.edsoo.ru/ff0d2a
ATOMBI U MOJIEKYITBI.
6c
XUMUYECKUE JICMEHTHI. 3HAKH (CUMBOJIBI) XUMHYECKUX bubmmorexa LIOK
7 ’ 1 https://m.edsoo.ru/ff0d2b
AJIEMEHTOB. o8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

bubnunorexa LIOK

8 ITpocThie U CITOKHBIE BEIIECTBA. https://m.edsoo.ru/ff0d2a
6¢
bubnunoreka LIOK
9 ATOMHO-MOJICKYJISIPHOE YYCHHE. https://m.edsoo.ru/ff0d2d
50
3aKO0H IMOCTOSIHCTBA COCTaBa BEIICCTB. XMUMHUYCCKAs bubnrorexa LIOK
10 https://m.edsoo.ru/ff0d2e
¢dbopmysna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB a6
OtHocuTenbHas atoMHas macca. OTHOCHTEIbHAS bubmmorexa LIOK
11 https://m.edsoo.ru/ff0d32
MOJICKYJISIpHAs Macca.
3c
bubmuoreka [{OK
12 MaccoBas 101 XUMAYECKOTO JIEMEHTA B COEUHEHNH. https://m.edsoo.ru/ff0d35
QOc
bubmmoteka IIOK
13 KonuuectBo BerecTBa. Moins. MosisipHast Macca. https://m.edso0.ru/ff0d52
30
du3nyeckne U XUMHUUICCKHUE SIBIICHHUS. XUMUYeCKast bubmmorexa LIOK
14 https://m.edsoo.ru/ff0d37
peaKIus.
fa
bu6nmorexa LIOK
15 [Tpu3HaKK U YCIIOBUS IPOTEKAHUS XUMUUYECKHX PEAKIUH. https://m.edsoo.ru/ff0d3a
16
3aKOH COXpaHEHHUs MAacChl BEIIECTB. XMMUYCCKHE bubmroreia LIOK
16 https://m.edsoo.ru/ff0d3b
ypaBHCHHSI.
88
17 Beruncnenus konmdecTBa, MacChl BEIECTBA 110 YPABHEHUAM bu6muoreka [IOK
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https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
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https://m.edsoo.ru/ff0d3b88

XUMHYECKUX PEAKIUN.

https://m.edsoo.ru/ff0d57
08

Krnaccudukanus XuMHYECKUX peakiuii (COeTUHEHMS,

bubnunorexa LIOK

18 https://m.edsoo.ru/ff0d3f
pa3oXKeHUs, 3aMeIeHNUs, OOMEHA). 34
bub OK
19 M. B. JJomoHOCOB — yqéHHﬁ-aHuHKnounezu/ICT. hgp::?/:%ezzg).ru 160440
O0o001IeHNe U CHCTeMaTH3allns 3HAHU. o
Kounrpoabnas padora Nel mo reme «BemecrBa Bubmmorexa IOK
20 HTPOJILHAL paboTa TR Ho TeMe «Delliectna https://m.edsoo.ru/ff0d42
XUMHYECKHe PeaKIun. 90
Bos cmech razos. CoctaB Bo3ayxa. Kuciopo Bubmmorexa IOK
21 X ' AR oA https://m.edsoo.ru/ff0d44
AJIEMEHT U MpocToe BemecTBo. O30H. g6
duznyeckue 1 XMMUYECKHE CBOMCTBA KUCIOpoa (peakuu Bubmmorexa HOK
22 poAa (peatt https://m.edsoo.ru/ff0d46
okucieHus, ropenue). [lonarue 06 okcumax. 14
Crnioco0sl nostyue ciopoja B 1aboparo Bubmmorexa IOK
1| bl TIOJTYYEHUS KUCIT B JI TOPUH U
23 i PO patop https://m.edsoo.ru/ff0d49
npombinieHHOCTH. [IpruMeHenne Kuciaopoia. 74
TernnoBoit 3 PexT XuMudeckol peakiuu, MOHSITHE O bubnnorexa [JOK
24 TEPMOXMMHUYECKOM YPaBHEHHH, 9K30- U SHJIOTEPMUIECKIX https://m.edsoo.ru/ff0d47
peakuusx. 90
TomnuBo (He(Th, yroiab U MeTaH). 3arps3HEHUE BO3TyXa Bubmmorexa LIOK
25 I - AP VX, https://m.edsoo.ru/ff0d4c
CHOCOOBI €T0 MPEAOTBPAILICHUS. 42
26 IIpakTuyeckast padora Ne 3 no reme «Ilosryyenue u bu6muoreka [IOK

co0upaHMe KUCJIOPOJa, U3yUeHHe ero CBOMCTBY.

https://m.edsoo.ru/ff0d4a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

e2

Bonopon — snemeHT u npocroe BeuecTBo. Haxoxaenue B

bub6nmoreka [IOK

27 https://m.edsoo.ru/ff0d4d
IPUPO/IE.
do
dusnyeckue ¥ XMMHUYECKHE CBOMCTBA BOJOPOIA. bubamorexa LIOK
28 https://m.edsoo.ru/ff0d4d
[IpumeHeHne Bogopoa. 40
bubnuoreka [{OK
29 IToHATHE O KUCIIOTAX U COJIAX. https://m.edsoo.ru/ff0d50
d2
bubnunoreka LIOK
30 CriocoOBblI MMoJTydeHHsI BOJOPO/Ia B JIAOOPATOPHUH. https://m.edsoo.ru/ff0d4d
do
31 IIpakTnyeckas padora Ne 4 no reme «l'[(:.nyqeﬂue H ﬁgggﬁ;:é;asi?’ﬁ/ﬁo q4f
co0upaHue BOAOPOAA, H3YyUEHHE €r0 CBOMCTBY. 42
bu6nmorexa LIOK
32 Momnsipablii 006EM ra3oB. 3akoH ABOTaapo. https://m.edsoo.ru/ff0d54
2e
Brruncnenus 00b€Ma, KOJIMUECTBA BEIIECTBA ra3a o ero bubmioreia LIOK
33 ’ . https://m.edsoo.ru/ff0d55
M3BECTHOMY KOJIMYECTBY BEIIECTBA WK 00BEMY. 0
Berauciienust 00bEMOB ra30B M0 YPaBHCHHIO PEaKIMK Ha bubnmorexa LOK
34 . . https://m.edsoo.ru/ff0d57
OCHOBE 3aKOHA 00BEMHBIX OTHOIIIECHHUH ra3o0B. 08
but6mmoreka [IOK
35 dusnyeckre U XUMUYECKUE CBOMCTBA BOJIBI. https://m.edsoo.ru/ff0d58
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a

bubnunorexa LIOK

36 CocraB ocHoBanuii. [ToHsiTHe 00 MHAMKATOPAX. https://m.edsoo.ru/ff0d59
e2
Bopna kak pactBoputens. HachllieHHbIC U HEHACHIIIICHHBIC bubmmorexa LIOK
37 https://m.edsoo.ru/ff0d5b
pactBOpbl. MaccoBasi 10J1s1 BEIIECTBA B PacTBOPE. 40
IMpakTnyeckas padora Ne 5 no reme «Ilpuroros/ienue bubnmnoreka HOK
38 PACTBOPOB ¢ onpeneJéHHOI MaccoBO# 101ei https://m.edsoo.ru/ff0d5e
PACTBOPEHHOTO BEILIECTBAY. ba
39 KounrpoabsHnas padora Ne2 mo reme «KucJiopoa. ]f?tl/tIS::I;I/(r)lzéeIlecL)E)(.)rIj/ffO 463
Boaopoa. Boga».
42
bubmuoreka [{OK
40 Oxcupl: cocTaB, KiTacCU(pUKaIHsl, HOMEHKIIATypa. https://m.edsoo.ru/ff0d66
4e
[TonyyeHre ¥ XUMHYECKUE CBOMCTBA KUCIIOTHBIX, OCHOBHBIX bubnuorexa LIOK
41 ’ https://m.edsoo.ru/ff0d66
1 aM(pOTEPHBIX OKCUJIOB. 4e
bubmmoteka IIOK
42 OcHOBaHUsI: COCTaB, KIacCH(pUKAIUs, HOMCHKIIATYpa. https://m.edsoo.ru/ff0d67
ca
bu6nmorexa LIOK
43 [Tonmy4yeHue 1 XUMHUYECKHE CBOMCTBA OCHOBAHUH. https://m.edsoo.ru/ff0d67
ca
bubnunorexa LIOK
44 Kucnotsl: coctas, kinaccuukanus, HOMEHKIATYpA. https://m.edsoo.ru/ffOdfe
e2
45 [TonydyeHnue n XuMHUYECKHE CBOMCTBA KUCIIOT. but6mmoreka [IOK



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

https://m.edsoo.ru/ffOdfe
e2

Comnu (cpenHue): HOMEHKIATypa, CIOCOObI MOTyYeHHS,

bubnunorexa LIOK

46 . https://m.edsoo.ru/00ad9
XUMHYECKHE CBOICTBA.
474
IpakTuyeckas padora Ne 6. Pemnenue bubnmnoreka HOK
a7 IKCIHEPUMEHTAIbHBIX 327124 10 TeMe «OCHOBHbIE https://m.edsoo.ru/00ad9
KJIACCHI HEOPraHUYECKUX COeTUHEHUID». b7c
I'eneTnueckas cBA3b MEXKAY KIacCaMH HEOPraHUYECKUX bubmorexa HOK
48 . Y P https://m.edsoo.ru/00ad9
COEIUHEHHH.
as0
bubnunoreka LIOK
49 O00011eHE U cUcTEMAaTU3alMs] 3HAHNMN, https://m.edso0.ru/00ad9
cb2
KourpoanHas padora Ne3 mo teme « OCHOBHBIE KJIACCHI bubmmorexa [IOK
] «
50 P P . https://m.edsoo.ru/00ad9
HEOPraHU4YeCKHUX COeTMHEeHU».
ela
Ile € 1o accuduka ec 3JIEMEHTO bubmmorexa [IOK
BBI€ ITONBITKU KJIACCU(DUKAIIMNA XUMUYECKUX DJIIEMEHTOB.
51 P t https://m.edsoo.ru/00ad9f
[TonsiTHe O TpyMImax CXOIHBIX JIEMEHTOB. fa
Ilepuonnueckuii 3axkoH u Ileprnoandueckas cucreMa bubmorexa HOK
52 pHOA pHOA https://m.edsoo.ru/00ada
XUMHYECKUX 3neMeHTOB [l. 1. MeHaeneena. 5oc
bubnunorexa LIOK
53 [Tepuoipl, TPYyIIIBI, TOATPYIIHL. https://m.edsoo.ru/00ada
52¢
buo OK
54 Crpoenue atoMoB. CoctaB aTOMHBIX sjiep. 30Tomb!. nommotexa L

https://m.edsoo.ru/00ada



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

342

CtpoeHue 3JIeKTPOHHBIX 000JI04€K aTOMOB 3JIEMEHTOB

bub6nmoreka [IOK

> [Mepuoauueckoii cucremsl 1. . Menzeneesa. gg([:)s.//m.edsoo.rUIOOada
XapakTepUCTHKA XUMHUYECKOTO AJIEMEHTA TI0 €T0 bubamorexa LIOK
56 . https://m.edsoo.ru/00ada
nojoxxeHuto B [lepuoanueckoii cucreme /. 1. Menpaeneena. 894
3nauenue [leproanyeckoro 3aKoHa sl Pa3BUTHUS HAYKU H Bbubmmnorexa [JOK
57 npaktuku. JI. 1. MenneneeB — y4EHbIi, Me1aror u https://m.edsoo.ru/00ada
IpaKJIaHUH. 96e
bubnunoreka LIOK
58 DIEKTPOOTPHUIIATEIBHOCTh AaTOMOB XUMHUECKUX AJIEMCHTOB. https://m.edsoo.ru/00adaa
b8
bubnunoreka LIOK
59 Honnas XxuMu4ecKast CBSI3b. https://m.edsoo.ru/00adac
34
KoBasnieHTHast NOJISIpHAst XUMHUYECKas CBSI3b. bubmioreia LIOK
60 https://m.edsoo.ru/00adaa
[TpoBepounas padora. b8
bubnmorexa LIOK
61 KoBaneHTHas HemonsipHas XUMUYECKasi CBS3b. https://m.edsoo.ru/00adaa
b9
but6mmorexa [IOK
62 CreneHb OKUCIICHUS. https://m.edsoo.ru/00adae
28
but6mmoreka [IOK
63 OKHUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH. https://m.edsoo.ru/00adb

076



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

bubnunorexa LIOK

64 OKHCIUTEN ¥ BOCCTAHOBHUTEIH. 1 https://m.edso0.ru/00adb
076
bubnunoreka LIOK
65 HroroBasi KOHTpoJIbHAsi padoTa. 1 https://m.edsoo.ru/00adb
486
O06o001IeHre U cucTeMaTr3allusl 3HaHui 1o TeMe «BerecTsa bubnrorexa LIOK
66 1 https://m.edsoo.ru/00adb
Y XUMHYECKUE PEAKIIHH.
33c
O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH bubmmorexa LIOK
67 \ o 1 https://m.edsoo.ru/00ad9
OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSTUHEHUN" . ch?
O06o00611eHre U cucTeMaTu3alus 3HaHU| 10 KypCcy XUMHH § bu6nmorexa LIOK
68 KJacca. 1 https://m.edsoo.ru/ff0d61
c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KouTpoabHubie IIpakTunyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbi
e ccKuii e . . bub6nmoreka [IOK
HOINYESCKUH 3aKOH. HoanJecKas CHCTeEMa
1 PHOA pHOA 1 https://m.edsoo.ru/00adb
XUMHYECKUX 31eMeHTOB [l. 1. MeHaeneena. 596
3aKOHOMEPHOC 3MEHE CBOMC ec bubmmorexa [IOK
KOHOMEPHOCTH B U3MEHEHNHN CBOHCTB XUMHYECKUX
2 P . 1 https://m.edsoo.ru/00adb
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB. 6b6
Krnaccuduka OMEHKJIaTypa HeopraHHu4Jec bubmmorexa [IOK
nmaccuduKamys 1 HOMEHK/IAT HEOPraHUYECKUX
3 . P P 1 https://m.edsoo.ru/00adb
B TB.
H 7e2
B . bu6nmorexa LIOK
UOBI XUMHUYECKOU CBI3U U THUIIBI KPUCTAITUIECKUX
4 H_, P 1 https://m.edsoo.ru/00adb
pemeéTOoK.
acb
5 KonTponbnas padora Nel mo teme «IloBTopenue u 1 1
yray0seHre 3HaHU OCHOBHBIX pa3zesioB Kypca 8 Kiiaccay.
Knaccuduka ec ea i 110 pa3 bubmorexa HOK
naccuuKaIs XUMIYECKUX KITUH I JINYHBIM
6 H p p 1 https://m.edsoo.ru/00adb
MIPU3HAKAM.
ch0
ITo € 0 CKOpoC €CKOH pea ITo €eo bubmorexa [OK
HATH K TH XUMHYECKON kud. [TorsTi
7 P peardt 1 https://m.edso0.ru/00adb
TOMOTEHHBIX U TETEPOTCHHBIX PEAKITUSX. c94
8 ITonsiTHe 0 XMMHUYECKOM paBHOBeCUH. DAKTOPBI, BIUSIONINE 1 bubmuorexa [IOK
Ha CKOPOCTh XMMHUYECKON PEaKLIMU U MOJIOKEHHE https://m.edsoo.ru/00adc



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYCCKOI'O paBHOBECHA.

28c

bub6nmoreka [IOK

9 OKHCIUTENEHO-BOCCTAHOBUTEILHBIC PEAKIIH. https://m.edsoo.ru/00adca
de
Teopus snexkTpoautuueckoi gucconranu. CHUIbHbIE U bubmorexa [IOK
10 https://m.edsoo.ru/00adc
cia0bIe JIEKTPOIIUTHI.
d68
bubnuoreka [{OK
11 HoHHbIe ypaBHEHUsI PEaKIIUii. https://m.edsoo.ru/00add
448
XHWMHUYECKHE CBOMCTBA KMCIIOT M OCHOBAHHI B CBETE bubmorexa LIOK
12 . . https://m.edsoo.ru/00add
MPEACTABICHUI 00 JIEKTPOIUTHICCKOMN TUCCOIIUALIAH. 543
XUMHUYECKHE CBOMCTBA COJIEH B CBETE MPECTABICHUM 00 brbmmorexa LIOK
13 . https://m.edsoo.ru/00add
ANMEKTPOIUTHICCKON TUCCOITUAITIH. 8h2
bu6nmorexa LIOK
14 [ToHsiTHE O TUAPOIH3E COJICH. https://m.edsoo.ru/00add
9d4
bubnmorexa LIOK
15 O060011IeHNEe U CUCTEMATU3AIUS 3HAHHUHA https://m.edsoo.ru/00add
di2
16 [TpakTrueckas padota Ne 1. «Pemenue ﬁgg:j;;:é;ii?ﬁ/o 0add
AKCIIEPUMEHTATBHBIX 3a7a4».
bfa
17 Kontponbnas pabota No2 mo TeMe «IJIeKTpoIUTUIECKAast ﬁgsi?/??;asi?}j/ 00add

qucconuanys. XMMAYECKHE PEaKIMM B paCTBOPaxX».

ec0
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https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

OO01mmas XxapakTeprCTHKA TaJIOTeHOB. XMMHYECKHE CBOHCTBA

bubnunorexa LIOK

18 https://m.edsoo.ru/00addf
Ha IIpUMeEpe XJopa.
e2
Xaoposogopoxn. ConsgHas KUCIIOTa, XUMAYECKHE CBOMCTBA bubmorexa HOK
19 POBOLOPOAL ’ ’ https://m.edsoo.ru/00ade
MOJIy4eHUe, MPUMEHEHUE.
104
IIpakTrueckas padora Ne 2 o reme «I[lomydeHue CostHOM bubmorexa HOK
THUY S T o II0 TCM J1 HHA JIAHON
20 P p . . 4 https://m.edsoo.ru/00ade
KHCIIOTHI, H3y4YCHHE €€ CBOMCTBY.
348
Brraucienus 1o ypaBHEHUIM XUMAYECKUX PEAKIMMI, €CIIU bubmmorexa [IOK
21 P PCAKIHH, https://m.edsoo.ru/00ade
OJIUH U3 PEareHTOB JaH B U30BITKE.
488
bubmuoreka [{OK
22 OOmrast xapakTepucTrKa 31eMeHToB VIA-TpymisL. https://m.edsoo.ru/00ade
64a
AnnotponHsie Moaupukanuu cepbl. Haxoxnenue cepsl 1 bubmorexa LIOK
23 . P . s t PPl le P https://m.edsoo.ru/00ade
e€ coeIMHCHUI B TIpHpoJIe. XMMHYECKHE CBOMCTBA CEPHI. 644
CepoBoiopoJi, cTpoeHHe, GPU3NYECKUE U XUMUYECKUE bubmmorexa LIOK
24 pv #OPOJL, CTP ’ https://m.edsoo.ru/00ade
CBOICTBA.
802
Oxcunsl cepol. CepHas KHCTOTa, (U3HUECKUE U bubmorexa HOK
25 g ppl: vp ’ https://m.edsoo.ru/00adea
XHUMHUYCCKHUEC CBOUCTBA, HpI/IMCHeHI/Ie. 28
X
poNGHIIIEEToro CloGath Toy=erns ceprofi KHCTOTH BuGiorera LIOK
26 p i p ' https://m.edsoo.ru/00adec

XHWMHYECKOE 3arpsI3HEHNE OKPYKAIOILEN CPeIbl
COEIUHEHUSIMU CEPBI.

8a
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https://m.edsoo.ru/00ade104
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https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

bubnunorexa LIOK

27 Brrunciienne MaccoBOii TOJIU BBIXOA IIPOAYKTA PCAKIIHH. https://m.edsoo.ru/00adec
8a
OO01mas xapakTepucTuka 31eMeHTOB V A-Tpymibl. A3OT, bubmmoreka [JOK
28 pacnpocTpaHeHue B IpUpo/ie, GU3NIECKUe U XUMHYCCKUE https://m.edsoo.ru/00adee
CBONCTBA. a6
AMMHaK, ero puznveckue €CKHe CBOMCTBA bubmorexa LIOK
MMH ro GU3NIECKUE U XUMHUECKUE CBOMCTB
29 ’ ’ https://m.edsoo.ru/00adf0
MOJTy4eHUE U IIPUMEHEHHE. 04
[Tpaktuyeckas pabora Ne 3 o teme «Ilonmydenue aMmmuaka bubmmorexa LIOK
30 P pad ) YA ’ https://m.edsoo.ru/00adf1
W3YUYCHHE €r0 CBOHCTBY.
80
bubmuoreka [{OK
31 A30THas KHCI0Ta, €€ (PU3HUECKUE U XUMUYECKHUE CBOMCTBA. https://m.edsoo.ru/00adf3
06
Hcnons30BaHre HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE bubmmnoreka HOK
32 MHUHEPAIBbHBIX YI00peHHid. XMMUYECKOE 3arps3HeHIe https://m.edsoo.ru/00adf5
OKpY>Karolen cpeapl COeTMHEHUSIMH a30Ta. 18
bubmmoteka IIOK
o .0 \Y
33 ocbop. Oxenz docopa (V) Huq)OCq)OpHaﬂ KHETOTa, https://m.edso0.ru/00adf6
(du3HYeCKre U XUMUYIECKUE CBOWCTBA, MTOTYICHHE. 8a
Hcnons3oBanue ¢pocdaToB B Ka4eCTBE MUHEPAIBbHBIX bubmmorexa LOK
34 N N p https://m.edsoo.ru/00adfc
ynobpeHuil. 3arps3HeHue NpUpoAHOH cpebl hochaTamu. 20
Yrnepon, pacnpocTpaHeHUE B Ipupoe, pusndeckue u Bubmmorexa LIOK
35 PO, pactip . p PHpOE, https://m.edsoo.ru/00adfd
XUMHYECKHUE CBOICTBA.
9c
36 Oxcunpl yriaeposaa, ux GU3NIECKUe U XUMUICCKHE bubnuoteka [JOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

CBOWCTBA. DKOJOTMUYECKHE MTPOOJIEMBI, CBSI3aHHBIE C
okcuaoMm yriepoxa (1V).

https://m.edsoo.ru/00adfe
be

bubnunorexa LIOK

37 VYroJsibHAs KUCIIOTA U €€ COJH https://m.edsoo.ru/00ae0
06c
[TpakTrueckas padota Ne 4 o teme "llonydueHue bubmuorexa [JOK
38 yriaekuciaoro rasa. KauectsenHas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae0
HoH". 27e
N 5 bubnuoreka [IOK
€pBOHAYAJILHBIC TIOHATHS 00 OPraHUYECKHUX BEIIECTBAX
39 P P B https://m.edsoo0.ru/00ae0
KaK O COeTUHEHUSX yIIIepoa.
Sde
bubnunoreka LIOK
40 KpemHuuii u ero coeiMHeHus. https://m.edso0.ru/00ae0
80a
[IpaxTuueckast padora Ne 5. Pemenue skcnepuMeHTaIbHBIX Bu6moteka [JOK
41 3a11a4 110 TeMe «BakHelIie HeMeTasIbl i X https://m.edsoo.ru/00ae0
COCJIMHCHHUSY. bf2
K ota No3 B . bubnuoreka [IOK
OHTpoOJIbHAs pabota Ne3 o Teme «Baxueiime
42 P P https://m.edsoo.ru/00ae0e
HEMETAIIIBI U X COCTUHEHUS. 18
OO6m1ast XxapakTepucTHKa XUMHUYECKHUX AJIEMEHTOB —
R P P bubnuoreka [IOK
MeTajuToB. MeTajuindeckasi CBS3b U METa/NIMIecKas
43 . . https://m.edsoo.ru/00ael
KpUCTaJTN4ecKast pemérka. Gu3nyeckue cBOWCTBa 036
METaJIJIOB. L
X . 3 . bubmuoreka [{OK
MMUYECKHE CBOWCTBA METAIJIOB. DIEKTPOXUMUIECKHIMA
44 . p https://m.edso0.ru/00ael
P HATIPSKEHUI METAJIOB.
156
45 OO6mwme crmocoOs! mosrydeHus: MeTauioB. CIiaBbl. bubnuoteka [JOK



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Breraucnenus 1o YPaBHCHUAM XUMHWYCCKUX peaxunﬁ, CCJIn
OAVH U3 pCarcHTOB COACPKUT IIPUMECH.

https://m.edsoo.ru/00ael
156

bubnunorexa LIOK

46 [ToHsiTHE O KOPPO3HU METAJLIOB. https://m.edsoo.ru/00ael
278
bub6nmoreka [IOK

47 [I]eno4nHbIe METAILIEL. https://m.eds00.ru/00ael
4b2
bubnuoreka [IOK

48 OxcHbl U THAPOKCH/IBI HATPHS U KaJIHSI. https://m.edsoo.ru/00ael
4b2
bubnunoreka LIOK

49 [IenouH03eMENBHEBIE METAJUIBI — KaJIbI[Ui U MarHH. https://m.edsoo.ru/00ael
5e8
bubnunorexka LIOK

50 Baxkueiinme coeqMHEHUS KaabLKs. https://m.edsoo.ru/00ael
5e8

51 O06o00mIeHre u cucTeMaTU3amys 3HaHUH.
bubmmoteka IIOK

52 JXK€cTkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHSI. https://m.edsoo.ru/00ael
886

53 HpaKTI/Iqef:Kaﬂ paborta J'\'fg 6 o Teme "YKEcTKOCTh BOABI U ﬁgg:?lxe;asiorﬁ/o 0aela

METOJIBI €€ ycTpaHeHus " o8

but6mmorexa [IOK

54 AJTIOMUHHT. https://m.edsoo.ru/00aelc
64

55 AMpoTepHbIe CBOIICTBAa OKCHJIA M THIPOKCHA. bubmuotexa [IOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

https://m.edsoo.ru/00aelc
64

bubnunorexa LIOK

56 XKeneso. https://m.edsoo.ru/00ael
d86
bub6nmoreka [IOK
57 Oxcupl, ruapokcuabl u coiu xenesa (1) u sxenesa (111). https://m.edsoo.ru/00ae3
5e6
58 O000111eHIE U CUCTEMATU3AaIlUs 3HAHUI.
[IpaxTnueckas padora Ne 7. Pemenue skcnepuMeHTaIbHBIX Bubmmorexa IOK
59 . https://m.edso0.ru/00ae3
3a1a4 1o TeMe «BakHeHIre MeTalIbl U UX COCIIUHEHHUS. . de8
BbruuciieHus 1o ypaBHEHUSIM XUMHUYECKUX PEAKLUH, eCIn bu6mmoteka [JOK
60 OJIMH U3 PEarcHTOB JIaH B U30BITKE W COJACPKUT IPUMECH. https://m.edsoo.ru/00ael
BbruricieHuss MacCoBOM JIOJTU BBIXOJIA MTPOIYKTA PEaKIHH. 750
61 O060011eHre U cucTeMaTu3alvs 3HaHUH.
62 KonTponbhas padota Ne4 o teme «BaxHeliue MeTamuibl 1
UX COCTUHCHUS.
bu6nmorexa LIOK
63 BeiectBa 1 MaTepHabl B TOBCEIHEBHOM KI3HU YEIOBEKA. https://m.edsoo.ru/00ae3f
50
bubnmorexa LIOK
64 XUMHUUECKOE 3arps3HEHUE OKPYKAIOLIEH CpeIbl. https://m.edsoo.ru/00ae4
270
but6mmorexa [IOK
65 Posib XUMUM B pellIeHUH YKOJIOTHYECKUX MTPOOIIEM. https://m.edsoo.ru/00ae4
270
66 HroroBas KOHTpoOJIbHAS paboTa. bu6mmoreka [JOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

https://m.edso0.ru/00ae0
doa

67

68

O0o001IeHre U CHCTeMaTH3alns 3HAHUH.
IIepuonnueckuit 3akoH. [lepuonnueckas cucrema
xumuueckux asemenToB J1. . Meneneena.

O00011eHrEe U cUCTEMAaTU3aLNs 3HAHUI.
IloaBeneHue uTOroB roga

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68

bubnunorexa LIOK
https://m.edsoo.ru/00adb
33c

bub6nmoreka [IOK
https://m.edsoo.ru/00ad9
ch2



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

Xumus. 8 kiace: yaed. aisa oomeoopazoBaTenbHbIX yupexaenuii / O.C. 'abpuensH. - 3-¢
u3., crpeorut. - M.: Jlpoda, 2022. - 286 c.

Xumus. kiacc: yue0. st obieoopazoBarenbHbIX yupexacauii / O.C. ['abpuensH. - 3-e us.,
ctpeotutl. - M.: [Ipoda, 2022. - 288 c.

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. I'abpuensn O. C., Bockoboiinukosa H. I1., Smykosa A. B. HactonbHast KHUTa yuuTens.
Xumus. 8 ki1.: Metoauueckoe rmocodue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., AmyxoBa A. B. Tetpaap ais 1a00paTOPHBIX OINBITOB U IPAKTUUECKUX
pabort. 8 k1. K yue6nuky O. C. I'abpuensna «Xumus. 8 knace». M.: Ipoda, 2022.

3. I'abpuensH, O. C. Metoauueckoe nocodue k yueOnuky O. C. ['abpuensna «Xumusi». 8
knacc / O. C. I'abpuensin. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meroauueckoe mocodue k yueonuky O. C. ['abpuensina «Xumusi». 9
knacc / O. C. I'abpuensn. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHosiornyeckue kaptol kK yueoHuky O. C. 'abpuensna «Xumus. 8 kiacey :
Meroaudeckoe mocoowue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHojorudeckue kapTel K yaueOHuky O. C. ['abpuensna «Xumus. 9 kiacey :
Meroaudeckoe mocoowue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumusi. 8 ki1.: KontponbHbie u mpoBepouHbie padboThl Kk yueOHuky O. C. ['abpuensina
«Xumus. 8» / O. C. I'abpuensH, [1. H. bepe3kun, A. A. Ymakosa u zap. - M.: lpoda, 2022.
JIaHHBIE

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru ['azera «Xumusi» u caiiT 1ist yaurens «5 uay Ha ypoK XUMHUK»
http://him.1september.ru Equnas xomiexmus LIOP: [IpenMerHast KOImeKIus « XUMHS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHbIE SKCTIEPUMEHTBI:
xumus. Komnekius Poccuiickoro o6meo0pa3zoBaTesHOT0 opTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Annk6epoBoit

http://www alhimik.ru Bcepoccuiickast onmuMnuaa nkOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuueckasi XuMusi: 3J€KTPOHHBIA y4eOHUK JJIS1 CpeIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBIN Y4eOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJIeIK: XUMUSI

http://www.chemistry.ru /luctaniinoHHas OJIMMITHA/Ia TI0 XUMHUH: TEJIEKOMMYHHUKAITMOHHBIN
00pa3oBaTeNbHBINA MPOEKT
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